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ABSTRACT 

One of two individualized courses included in a 
drafting curricnluirt, this course is designed to develop the 
fundamental skills of drafting usina mechanical instruments. The 
course is ccmprised of thirteen units: Mechanical Drawing, (2) 

letterinQp f3) Geometric Construction, (U) Shape Descriptionr (5) 
Hultiview Proiection and Drawina reproduction, (6\ Dimensioning, (7) 
Section Views, (B) Auxiliary Views, (9) Templates, (10) Pictorial 
Drawings, (11) Mapping, f12> intersections and Developments, and (13) 
workii^a Drawinas. Each unit begins :fith a Dnit Learning Experience 
Guide that Qives directions for unit completion. The remainder of 
each unit consists of Learning Activity Packages (LAP) that provide 
specific information for completion of a learning activity- Each LAP 
is ccmprised of the following parts: objective, evaluation procedure, 
resources, procedure, supplemental sheets, study guide, and a LAP 
test with answers. The course is preceded by a pretest which is 
designed to direct the student to units and performance activities. 
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COURSE: BASIC DRAWING 



DESCRIPTION : 

Basic Drawing is a course designed to develop the fundamental skills of drafting using 
mechanical instruments. The course includes lettering, sketching, instrument useage, geo- 
metric construction, dimensioning, and multi-view projection. Students will prepare draw- 
ings according ASNI speci fi cat-^'^^ns and develop skills in accuracy, line conventions, neat- 
ness and speed. 

RATIONALE : 

Many problems which exist in the world today are caused by the fact that people do not 
understand each other. There are many different languages, dialects, and interpretations 



of words which can 
in the exchange of 



lead to poor corriTiuni cation and misunderstanding. This causes a breakdown 
techr ical inforr^tion. 



It i s the 1 anguage 
types of drawings 
In this 
industrial 
to keep the 



There is one universal language, hov.3ver, which is understood by all men 
of pictures or otherwise known as the "Graphic" language. There are two 
which man has adopted, to serve his purposes: 1) Artistic, and 2) Technical 
course, we will only deal with the latter. Technical drawings are used in all 
related occupations and workers, called draftsmen, must possess certain skills 
language of drawing universal. W? will study those basic techniques. 

PREREQUISITES : 

Prescribed entry levels in Math and Communication Skills. 
OB JECTIVES : 

The student will develop skills in tool useage lettering, geometric construction, shape de- 
scription, (orthographic projection) orthographic end other forms of projection, dimension- 
ing, intersections, developments, mapping and working drawings. 

RESOURCES: 



*Start with the Pri nted Material s on Resource list. 
GENERAL INSTRUCTIONS^. : 

This course has thirteen units. Each unit has a Unit Learning Experience Guide (LEG) that 
gives directions for unit completion. Each unit consists of Learning Activity Packages (LAPs) 
that provide specific information for completion of a learning activity. Pretesting results 
direct the student to units and performance activities. 



Pri«dpd Author($): C. Wetterling, J. Wheatley 
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G ENERAL INSTRUCTIONS (continued): : 

The general procedure for this course is as follows: 

1- Read the assigned Unit LEG for tfiis course. - 

2. Begin and complete the first assigned LAP as explained in'the Unit LEG "General In- 
structions". 

3. Proceed to, and complete, the remaining LAPS in the unit..' 

4. Take the unit tests as described in the Unit LEG "Evaluation Procedures." 

5. Proceed to the next assigned unit in this course. ■ 

6. Follow steps 1 through 4 for all required units for this course. 

7. Take the course post test as described in the "Eval uation' Procedure . " 

"^NOTE: As a draft sper son you will be expected to work independently--the more 
independent you are, the better. Therefore, in this course, you will 
be exppcted to work independently, unless directed to do otherwise. 
In most LAPs you will be directed to specific reference books. You 
are expected to read and find out as much as possible from these and 
other available texts before asking questions of your instructor. 
The resources may or may not be available or may not give you the 
best explanation. When this occurs check the other. available resources. 

UNIT TITLE S: 

.01 Mechanical Drawing 
.02 Lettering 

.03 Geometric Construction :* 
.04 Shape Description 

.05 Multiview Projection and Drawing Reproduction 

.06 Dimensioning 

.07 Section Views 

.09 Auxiliary Views 

.10 Templates 

.11 Pictorial Drawings 

.12 Mapping 

.13 Intersections and Developments 

.14 Working Drawings : 
EVALUATION PROCEDURE : ] 

Course evaluation is by pre and post testing using a multiple-choice type of test, and 
thru performance testing. 

A course pretest is used to determine which units, if any, the student may be able to 
validate. The student is considered validated for a particular unit if 4 out of 5 items 
are correctly answered for each LAP part on the course pretests and if the student also 
satisfactorily completes the unit perfo:"mance test. Unit performance tests validation 
procedures are given in the "Evaluation Procedure'^ section of the Unit Learning Experience 
Guide (LEG). 

A course post test will also be taken by the student to determine any changes resulting 
from taking ^ill or part of the course. 
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Printed Material s 

1. Basic Technical Drawing . Spencer and Dygdon , Macmillan Company, New York, 1968. 

2. Catalog col lection (Bui 1 di ng Trades supplies), 

3. Drafting Technology . Rotmans and Norton, Delmar Publishers, 1967- 

4. E ngineering Drawing and Graphic Technology . Eleventh Edition, French and Vierck, 
McGraw-Hill Book Company, 1973. 

5. Mechanical Drawing . French and Svenson, Webster Division, McGraw-Hill Book Company, 1968. 

6. Technical Drawing . Sixth Edition, Giesecke, Mitchell, Spencer and Hill, Macmillan Com- 
pany, 1974. 

7. Technical Drawing Problems . Series 1, Giesecke, Spencer, Mitchell and Hill, Macmillan 
Company, 1967. 

8. Assorted references as required by individual need. 

Audio/Vi sual s 

1. Drafting Serie s. (Set of 5 filmstrips and audio/cassette tapes), Doubleday Media. 

2. Video cassettes (coded to each unit) FTC produced, 

Equi pment 

1. Basic drafting tools: adapter, compass 

board , drafti ng 
brush, drafti ng 
drawing set 
eraser, electric 
erasing shi el d 
French curve 
holder, lead 
holder, pan (Leroy) 
knife, X-acto 
lead pointer 

lettering guide, Ames or equivalent 

lettering instrument, mechanical (Leroy or equivalent) 

pens, Leroy (sizes as required) 

protractor 

scale, architect 

seal e , engineer 

scissors 

scri ber , Leroy 

templates, Leroy (#120, 140, and 175) 
templates (assorted to need) 
triangles (30° x 60° and 45°) 
T-square 

2. Diazo developer and printer. 

3. Light box (minimum 24" x 36"). 

4. Cutter, paper (24" or larger). 

5. Drafting furniture: stool, drafting 

table, drafting (with T-square, parallel rule and/or drafting machine) 
light, drafting 

6. Player, audio/cassette. 

7. Projector, filmstrip. 

8. Transfer materials and tapes. 

9. Sony video cassette player/monitor. 



EKLC 



5 



Fila Cods: 79.01.00.00 C2-0 




Date Published: 6/17/74 
Revised: 11/26/79 



COURSE PRE/POST TEST: BASIC DRAWING 



79.01.01.01 

1. Hard leads are used: 

a. for general purpo?^ ■ in mechanical drawing. 

b. when extreme accur s required and for basic construction lines. 

c. for art work but no or mechanical drawing. 

d. only on hard paper. t 

2. Medium leads are: 

a. used only on medium paper. 

b. used when extreme accuracy is required and for basic construction lines. 

c. the standard leads for general purpose work in machanical drawing. 

d. used for art work. 

3. Object lines (visible lines) are: 

a. lighter and thinner than construction lines. 

b. made with a 6-H lead and are the same weight as center lines, 
c heavier than center lines or extension lines. 

d. made with a soft lead like 2-B or 2-F. 

4. Wherever possible, pencil lines should be: 

a. wider than ink lines. 

b. thinner than ink lines. 

c. wider or thinner than ink lines. 

d. the same v^idth as ink lines. 

5. In our course* it is suggested you use which lead for construction lines: 



a. Z-H 

b. H 

c. 4-H 
H. 6-H 

79>01.01.02 

6. When mounting paper to the drawing board, the top edge of the paper is lined 
up with: 

a. tape and tacks. 

b. a large triangle. 

c. the compass geometric method. 

d. the top (working) edge of the T-square. 
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79,01,01.02 (continued) 

7. The paper is held to the board with: 

a. nail s or brads. 

b. glue. 

c. draft i ng paste . 

d. staples, thumb tacks, or tape. 

8. Paper is attached to the board by rig'nt handers in which sequence? 

a. Lower right, upper right, lower left, upper left. 

b. Lower left, upper left, lower right, upper right. 

c. Lower right, lower left, upper right, upper ^jeft. 

d. Upper left, lower right, upper right, lower left. 

9. If the drawing paper is not cut straight, it should be: 

a. aligned by using the straightest edge possible. 

b. thrown away. 

c. used for scratch i.aper, 

d. returned to the storage cabinet. 

10. Drawing paper should be placed: 

a. up-side down. 

b. on top of the T-squat'e. 

c. away from the working edge and close to the bottom of the board. 

d. close to the working edge and away from the bottom of the board. 

79.01.01.03 

11. To draw a horizontal line, the T-square should be held: 

a. at the end of the blade. 

b. firmly and tight against the paper. 

c. with the compass or dividers. 

d. loosely und sway from the pap'^r. 

12. When drawing horizontal lines, the lead holder should be held: 

a. 45 degrees to the paper in the direction of the line-. 

b. 50 degrees to the paper in the direction of the line. 

c. vertical to the paper in the direction of the line. 

d. 30 degrees to the paper in the direction of the line. 

13. A horizontal line is drawn: 

a. from left to right if you are right handed. 

b. from right to left if you are right handed. 

c. from left to right if you are left handed. 

d. from left to right or right to left. 
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I 

7 9.01.01.03 (continued) 

14. When drawing horizontal lines, the lead holder should be: 

i 

a. turned from side to side. ; 

b. held firmly and not rotated. ; 

c. rotated as rapidly as possible. 

d. rotated slowly to wear the point evenly. j 

15. When drawing horizontal lines, the' head of the T-square* is held: 

a. on top of the board. 

b. loosely. ; 

c. firmly against the working edge of the board. 

d. on the bottom of the board. 

79. 01.01.04 • 

■ j_ 

16. When drawing vertical lines, the lead holder should be held: 

a. 45 degrees to the paper in the direction of the line. 

b. 60 degrees to the paper in the direction of the lin.e. 

c. 30 degrees to the paper in the direction of the linte, 

d. vertical to the paper in the direction of the line.; 

17. When drawing vertical lines, the lead holder should be:: 

a. held firmly and not rotated. : 

b. turned from side to side. 

c. rotated as rapidly as possible. ; 

d. rotated slowly to even wear on the lead. : 

18. To draw a vertical line, you would use: 

a. the T-square with the head held against the top of :the board. 

b. the architects scale. ; 

c. either you 30/CO triangle or your 45^ triangle. 

d. your drawing set. * 

19. When drawing vertical lines and great accuracy is required: 

a. toe the lead holder in against the T-square. 

b. toe the lead holder in against the triangle. 

c. use a harder drawing board. 

d. don't draw the line. 

20. When drawing vertical lines and the edge of the triangTe is too sharp: 

a. throw it away. 

b. sand the edge lightly with ttOO sand paper. 

c. sharpen the lead. 

d . don' t draw the 1 ine. 
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21. In Figure # 1, distance A is: 

a. 1.65 inches. 

b. 1^ inches. 

c. 2.5 inches. 

d. 3 1/16 inches. 

22. In Figure # 2, distance 0 to 3 is: 

a . 1 i nc h . 

b. 100 inches. 

c. 100 feet. 

d. 10 feet. 

23. In Figure # 2, the 10 means: 

a. 10 graduations to the inch. 

b. 10 inches to the graduation. 

c. a 10 to 1 scale. 

d. the scale is 10 inches long. 

24. In Figure # 2, the distance form 0 to 

a. 2 inches. 

b. 20 meters. 

c. 200 feet. 

d. 200 units. 

25. In Figure # 3, distance A represents: 

a. 7 feet. 

b. .7 -^nch. 

c. 7 meters. 

d. .7 feet 



/*^()l.(H).(1f). C?-() 



FIGURE #1 
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FIGURE #4 
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25. When centering a two view drawing: 

a. distance A can be any length you decide. 

b. distance A never equals distance B. 

c. distance A always equals 2 inches. 

d. distance A always equals distance B. 

27. The formula .'or vertical spacing is: (use Figure -M) 



a. A plus B divided by 2. 

b. A plus B divided by 3. 

c. H minus (J [^lus G) divided by 

d. H minus (J plus G) divided by 



28. The formula for horizontal spacing in a 2 view drawing is: (use Figure H) 



a. I minus F divided by 2. 

b. I minus F divided by 3. 

c. C plus D plus E divided by 2. 

d. C plus D plus E divided by 3. 
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79.01.01.06 (continued) 

29. When spacing a two-view drawing, the width of the top and front views 

a. different by 1 inch. 

b. the same. 

r.. different by 2 inches, 

d. different by 3 inches. 

30. Using Figure what dimension represents object height? 

a. H 

b. J 

c. D 

d. G 

79.01.01.07 FIGURE #5 




31. When centering a 3-view drawing (as in Figure #5); 

a. distances A and B are always equal. 

b. distances D and F are always equal. 

c. distances D and C are always equal. 

d. distances H and G are always equal. 
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7Q 


01 01 


07 f conti nued ^ 


32 


The 

flic 


formula for horizontal spacing is: (use Figure #5) 






A + B + C f by 3. 




b. 


I - (2 X K) f by 2. 




c. 


(A + B + C) * by 2. 






I - f K + H) * bv ^ . 


oJ%J • 


The 


first step in drawing a 3-view drawing to: 




a. 


draw circles and arcs. 




b. 


draw horizontal lines. 




c. 


draw vertical lines. 




ri 


dpfprminp the sDacino 


34 


The 
\ 1 ic 


formula for vertical spacing is: (use Figure #5) 




a. 


0 - (H + G) f by 2. 




b. 


J - (H X 2) - by 3. 




c . 


J - (H + E + G) f by 2. 




d. 


(D + E + F) ^ by 3. 


35 


. What dimension on Figure #5, represents object width: 




a. 


H 




b. 


K 




c . 


G 




d. 


J 


79 


. 01 . 01 


.08 



36. When drawing ink lines, the ruling pen should be: 

a. at an angle of 45° to the paper in the direction of the line. 

b. at an angle of 60° to the paper in the direction of the line. 

c. at an angle of ^0° to the paper in the direction of the line. 

d. at aiiy ^ngle that is comfortable. 

37. When drawing ink lines, the automatic reservoir pen should be: 

a. at an angle of 60° to the paper in the direction of the line. 

b. at an angle of 90° to the paper in the direction of the line. 

c. at an angle of 45^ to the paper in the direction of the line. 

d. at any angle that is comfortable. 

38. Thicker ink lines with the ruling pen are caused by: 

a. fresh ink and a clean pen. 

b. rapid movement of pen. 

c. sharp nibs. 

d. all the above . 
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39. When inking or tracing a pencil 



79.01.00.00. C2-0 



line, the ink line should be: 



a. above the pencil line. 

b. centered over the pencil line. 

c. below the pencil line. 

d. longer than the pencil line. 



40. Lettering, straight lines, curves, and arcs can be done with: 

a. the ruling pen, LeRoy pen, and lead holder. 

b. lead holder, ruling pen, LeRoy pen, and pencil. 

c. ruling pen and LeRoy pen. 

d. LeRoy pen and lead holder. 



79.01.01.09 



41. In Figure #6, B shows: 



a. a visible 

b. a visible 

c. a visible 

d. a visible 



1 ine covering 

line behind a 

line behind a 

1 ine covering 



a center 1 ine. 
center 1 ine . 
hidden 1 ine. 
a hidden line. 



FIGURE #6 



FIGURE #7 




42. In Figure #7, C shows: 



a. a visible line covering a hidden line, 

b. a hidden line covering a center line. 

c. a hidden line covering a visible line, 

d. a visible line covering a center line, 

43. In Figure #7, A is a: 

a. center 1 ine . 

b. hidden line. 

c. visible line. 

d. construction line. 
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79.01.01.09 (continued) 

44. In Figure #7, D is a: 

a. visible 1 ine • 

b. center 1 ine . 

c. hidden line. 

d. construction line. 



45. The correct order of line precedence is: 

a. hidden, center, and visible. 

b. center, visible, and hidden. 

c. visible, center, and hidden. 

d. visible, hidden and center. 



79.01.01.10 



46. Objectives in drafting are: 

a. accuracy, speed, legibility, and neatness. 

b. equipment, instruments, books, and pencils. 

c. reading, slow drawing, ink and test books. 

d. neat drawings, slow work and no accuracy. 

47. A pencil drawing, not for reproduction, is made on: 

a. polyester film. 

b. tracing cloth. 

c. traci ng paper. 

d. drawing or detail paper. 

48. To draw mechanical curves other than circles or circular arcs use a: 



a. compass. 

b. electric eraser. 

c. drafting machine. 

d. frencn '^L -ve . 



49. To save time when drawing symbols and repetitive features, use: 

a. templates. 

b. compasses. 

c. T-square and triangle. 

d. a drafting machine. 

50. To make accurate measurements without damaging the scale: 



a. take measurements directly off the scale with dividers or compass. 

b. place the scale on the drawing and make short dashes at right 
angles to the scale . 

c. use a ruler. 

d. set off distances individually by moving the scale to a new position each time. 
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79,01,02,01 

51. The U.S. Standard Style of Lettering is most often used on: 

a. architectural drawings. 

b. machine drawings. 

c. mapping drawings. 

d. al 1 of the above. 

52. The most common letter height used on drawings is: 

a. 1/2" c. 1/8" 

b. 1/4" d. 1/16" 

53. The height relationship of lower case letters to upper case letters in 
U. S. Standard i s : 

a. 1/2 or 2/3 c. 1/2 or 3/4 

b. 3/4 or 3/5 d. 3/5 or 2/3 

54. Which of the following is the correct method of writing fractions using 
the U.S. Standard Lettering Style? ^ 

a. i c. 

3/4 % 

55. For proper spacing of the letters in a word: 

a. every letter should be an equal distance apart. 

b. the areas between letters should be equal. 

c. the space between letters should be equal to the letter 0. 

d. each letter should be 1/15" apart. 

79.01.02.02 



56. Which spacing is not available on the Ames Lettering Guide? 

a. 1/8" c. 5/32" 

b. 1/10" d. all are available 

57. The Ames can be used for drawing: 

a. vertical guide lines. 

b. inclined guide lines. 

c. horizontal guidelines. 

d. al 1 the above . 

58. The Ames Letter Guide is used with: 

a. 6H lead in a lead holder. 

b. 2H lead in a lead holder. 

c. the LeRoy Scriber. 

d. a compass and lead. 
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79.01.02.02 (continued) 

59. The numbers on the bottom of the disc in the Ames instrument indicate: 



a. the number of letters to the inch. 

b. the heights of letters in thirty-seconds of an inch. 

c. the angle to use for slant lettering. 

d. the fractions that can be drawn. 



60. The Ames lettering instrument is used to: 



a. draw capital letters. 

b. draw small letters. 

c. draw guide 1 i nes . 

d. draw numbers. 



79.01.02.03 



61. The numbers on the LeRoy templates (80, 100, 120, etc.) indicate: 

a. the letter height in thousandths of an inch. 

b. the number of letters to the inch. 

c. the recomnended pen size. 

d. the letter height in thirty-seconds of an inch. 

62. The numbers on the LeRoy template (00, 0, 1, 2, etc.) indicate: 

a. the number of letters to the inch. 

b. the recommended pen size. 

c. the letter height in thousandths of an inch. 

d. the letter height in thirty-seconds of an inch. 

63. When using the LeRoy, the template is placed: 



a. along a french curve. 

b. along a straightedge. 

c. on top of the scriber. 

d. on top t]\9 varigraph. 

64. The LeRoy Scriber can be adjusted to; 

a. scribe edge letters. 

b. draw script letters. 

c. draw vertical letters only. 

d. draw inclined letters. 



65. Which template will make the largest letters? 

a. 61-1250-24PC c. 61-300-350CL 

b. 61-300-290CL d. 61-300-80CL 
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79,01,03.01 

66. Figure #8 is a solution to the problem of: 

a. drawing lines parallel to AB. 

b. dividing line A into a number of equal parts. 

c. constructing a developmsnt. 

d. dividing line AB into number of equal parts. 



FIGURE #8 



67. Tv/o lines which are parallel are two lines which: 

a. divide one another into two equal parts. 

b. extend in^the same direction and never intersect. 

c. form a 90 angle with one another. 





d. 


never touch the horizon. 


79. 


01.03 


.02 


68. 


To 


intersect means to: 




a. 


cut across. 




b. 


divide into two equal parts. 




c. 


use a compass on it. 




d. 


use dividers. 


69, 


. To 


bisect means to: 




a. 


construct a line at 90° to another line. 




b. 


spl it into pari s. 




c. 


divide ii.to 3 equal parts. 




d. 


divide into 2 equal parts. 



79.01.03.03 

70. Which of the methods below i s not a method of enlarging a drawing? 

a. grid squares c. axionoinetric 

b. diagonal d. proportional 

71. Which of the methods of enlarging a drawing use a special dividers? 

a. grid squares c. axoinometric 

b. diagonal d. proportional 
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79,01,03,04 

72. The interior angles of any triangle total up to: 

a. more than 0 degrees but less than 90 degrees. 

b. 90 degrees. 

c. 180 degrees. 

d. more than 90 degrees but less than 180 degrees. 

73. An example of a polygon is: 
a. <] 

- O 

c. X, 
7 9.01^03.05 

74. A triangle with two sides equal and two angles equal is: 

a. right triangle. c. obtuse. 

b. scalene. d, isosceles. 

75. A triangle with no sides or angles equal is: 

a. isosceles. c, equilateral . 

b. obtuse. d. scalene. 

79 ,01.03.06 

76. The side of a right triangle that is opposite the right angle is: 

a. the secant, c. the hypotenuse. 

b. the chord. d. the isosceles. 

77. If you bisect the ongles of a triangle, the bisectors will: 

a. be concentric. 

b. be perpendicular to each other. 

c. meet at one point. 

d. pass through the center of the opposite side. 
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79.01.03.07 

78. An eqjilateral triangle has: 

a. a 90 degree angle . 

b. three sides unequal. 

c. three sides equal . 

d. at least one 75 degree angle. 

79. An equilateral triangle contains at least one angle of: 



79.01.03.08 



80. The diagonal of a square: 

a. is twice the length of a side. 

b. bisects a corner angle of the square, 
d. is perpendicular to a corner angle, 
d. bisects a side of the square. 

81. The sum of the interior angles of a square is: 



b. 180° 

c. 360° 

d. dependent on the length of the sides. 
79.01.03.09 

82. When a square is inscribed in a circle, the diagonal of the square: 

a. bisects the sides of the square. 

b. is the diameter of the circle. 

c. is the radius of the circle. 

d. is eqL':.1 to the perimeter jf the circle. 

83. When a square is inscribed in a circle, the center point of the cir 

a. is on a corner of the square. 

b. lies on a side of the square. 

c. is closer to the angles of the square than the sides. 

d. is at the intersection point of the diagonals. 



a. 



b. 



60° 
30° 



c. 45° 

d. 90° 
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84. 



To circumscribe a square on a circle means 



a. 
b. 
c , 
d. 



to place the circle outside the square. 

to place the square inside the circle. 

to place the square outside the circle. 

to place the corners of the square on the circle. 



85 



When a square is circumscribed on a circle; 



a. 
b. 
t . 
d. 



the length of a side is the diameter of the circle 
the length of a side is the radius of the circle, 
the length of the diagonal is the diameter of the circle 
the length of the diagonal is the radius of the circle. 



79.01.03. 11 



86. Figure #9, shown below is: 

a. an octagon. 

b. a pentagon. 



c . 
d. 



a decagon 
a hexagon. 



FIGURE §9 




87. The interior angle A shown in Figure #9 is: 

a. 72 degrees. 

b. a right angle. 

c. 108 degrees. 

d. not equal to angle B. 

79.01.03. 12/. 13 



88. 



The -interior angle of a hexagon is; 

a. 60° 

b. 120° 

c. 30^ 

d. the same as a square. 



89. 



The construction shown in Figure #10 below is preliminary to the completion of 



a pentagon 
a nonagon. 
ii octagon, 
fi fi('X.if)()ri . 



FIGURF #10 
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79.01.03.12/13 (continued) 

90. In all hexagons, the distance from the center point to a vertex is: 

a. equal to the diameter of a circle inscribed within the hexagon. 

b. equal to the length of a bisector. 

c. shorter than the length' of a side of the hexagon. 

d. equal to the length of a side of the hexagon. 

79.01.03.14 

91. An octagon has how many vertexes? 

a. 4 c. 8 

b. 6 . d. 10 

92. What is the sum of the interior angles of an octagon? 

a. 135° c. 720°^ 

b. 360° d. 1080 

79.01.03.15 

93. A straight line which connects 2 points on the perimeter of a circle or 
arc and does not pass through the center is a: 

a. chord. c. radius. 

b. diameter. d. tangent. 

94. Two circles or arcs which have a common center are said to be: 

a. tangent. c. eccentric. 

b. concentric. d. ellipsoidal. 

79.01.03.16 



95. A method of finding the center of an arc or circle is to: 

a. construct a line tangent to the circle or arc. 

b. rectify the arc or circle. 

c. intersect the arc or circle. 

d. bisect any 2 chords on the arc or circle. 

79.01.03.17 

96. A line that is tangent to a circle: 

a. is perpendicular to the circle's radius at the tangent point. 

b. is parallel to the circle's diameter at the tangent point. 

c. touches the circle in 2 places. 

d. passes through the center of the circle. 



Er|c ' 21 
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79.01.03.18 

97. An arc tangent to a straight line: 

a. touches the line at one point only. 

b. passes through the line at the point of tangency. 

c. bi sects the 1 ine . 

d. uses the line as a diameter. 

79.01.03.19 

98. To locate the center of a circle tangent to two intersecting straight lines, 
you would: 

a. bi sect each 1 ine . 

b. construct lines perpendicular to the circle. 

c. construct lines parallel to the given lines and the radius of the 
circle away. 

d. bisect the angle between the lines. 

79.01.03.20 

99. To find the point of tangency of two tangent circles, draw: 

a. a straight line connecting the circle centers. 

b. a perpendicular to the arcs. 

c. a straight line parallel to the plane of intersection. 

d. an arc with radius of R + Rl. 

79.01.03.21 

100. The quickest and easiest method of drawing an ellipse is: 

a. the 4-center method. 

b. with a template. FIGURE fill 

c. the trammel method. 

d. the roncent^ic circle method. 

101. The method of drawing an ellipse shown in Figure #11 is: 

a. the concentric circle method. 

b. the trammel method. 

c. the axes method. 

d. the approximate four-center method. 

102. Which of the following ellipses would appear the flatest? 

a. one with a major diameter of 2" and minor diameter of 1 3/4" 

b. one with a major diameter of 9" and a minor diameter of 6". 

c. one with a major diameter of 6*' and a minor diameter of 2". 

d. one with a major diameter of 2" and a minor diameter of 1". 
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103. 



If the major axis and the minor axis of an ellipse are equal, the ellipse is 



a. approximate. 

b. accurate. 



c. a line. 

d. a circle 



104. 



The most accurate method of drawing an ellipse is 

a. with a template. 

b- by the 4-center method. 

c. by the concentric circle method. 

d. by the trammel method. 



79.01.03.22 



105. Learning the correct methods of geometric construction is important because: 

a. geometric construction jobs pay well. 

b. all objects are made of points, straight lines or curves. 

c. you cannot pass the post test without it. 

d. it will help you with template work. 



79.01.04.01 

106. The top view of Figure #12 should look like 



1 o 




FIGURE #12 




107. The right side view of Figure #13 should look like 



A 



8 



o 

KIT! 



TOP 




FrT. 



FIGURE #13 
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79.01.04.01 (continued) 

108. The front view of Figure #14 should look like: 



A B C 



L. 



109. The depth dimension of an object can be found in: 

a. the front and top view. 

b. only the right side view. 

c. the top and right side view. 

d. only the top view. 

110. The top, front, and right side vews are: 

a. the only views possible. 

b. the easiest to draw. 

d. the most common views used in Mech Dwg. 

d. always necessary to show an object. 

79.01.04.02/03 

111. An easy way to project dimensions is the: 

a. miter method. 

b. four point method. 

c. horizontal method. 

d. vertical method. 

112. Another method of transfering dimensions is to measure from a reference line using: 

a. the 3C-oO tr-ianglc. 

b. che 1 ead hoi der. 

c. the 3-point ruler. 

d. the dividers. 

113. Which of the views are 
numbered correctly with 
respect to Figure #15? 

a. top 

b. front 

c. right side 

d. none 




79.01.00.00. C2-0 



D 




Page 20 



79.01.00.00. C2-0 



79,01.04.02/03 (continued) 

114. Whan drawing a 3-view orthographic projection, the height dimension is found in 

a. the top and front viev;s. 

b. the top and right side views. 

c. the front and right side views. 

d. all the views. 

115. In orthographic projection, the projectors are: 



a. 
b. 
c . 
d. 



perpendicular to the plane of projection, 
parallel to the plane of projection, 
at a 45 angle to the plane of projection 
concentric with the plane of projection. 



79.01,04.04 

116. To complete the views in Figure #16, there should be: 



a. an object line from b to d. 

b. a hidden line from b to d. 

c. an object line from a to c. 

d. a hidden line from a to c. 



FIGURE #16 



117. To complete the views in Figure #17, there should be: 

a. an object line from e to f. 

b. a hidden line from b to d. ^ 

c. an object line from a to c. t 

d. an object line from b to d. 



FIGURE n7 



79.01.04.05/06 

118. Isometric drawings should be made accordion to which axis shown below? 



b. 



c . 



> 
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79.- Pl.- PA- P5/.Q6 ( con 1 1 n ue d ) 

110. In an isometric drawim, tho 00° anqlo between a horizontal plane and vertical 
|>lnfH' n|»(M'iir', ii'. : 



a. 90° 

b. 120° 



c. 45° 

d. 30° 



120. Which line in Figure #18 is jTot true length? 



a. AB 

b. BC 



c. DC 

d. DB 



FIGURE #18 




121. 



Which object below is an isometric projection of Figure #19? 
a. c. 



A 



71 




Top 



FIGURE #19 





122. The term isometric means that all angles on the projection are 

c, 



a. equal. 

b. parallel 



perpendicul ar. 
not equal . 



79. OK 05, 01 

123. Multiview means: 

a. one view. 

b. two views. 



two or more views, 
three views. 



124. The top view in a multiview drawing provides: 

a. depth and height dimensions. 

b. height and width dimensions. 

c. depth and width dimensions. 

d. no useful purpose. 
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79.01.05.01 (continued) 

125. The top, front and bottom views are: 

a. aligned horizontally and are the same height. 

b. aligned vertically and are the same height. 

c. aligned horizontally and are the same width. 

d. aligned vertically and are the same width. 

126. Depth dimensions in the top and right side views: 

a. must correspond in the front and back. 

b. must correspond with the bottom and left side views. 

c. must correspond in all the views. 

d. do not correspond in any view. 

127. All points on a view will: 

a. project to all other remaining views. 

b. be visible points on the remaining views. 

c. cannot be located on the remaining views. 

d. be hidden points on the remaining views. 

79.01.05 .02 

128. Which object below is drawn correctly? 




129 The views necessary to completely describe the object shown in Figure #20 are 

FIGURE m 

a. 1,3, and 6. 

b. 1, 6, and 7. ^ 

c. 1 and 4. 

d. 1 and 3. - , t ^ 
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79.01.05.02 (continued) 

130. The top view of Figure #21 looks like: 
a. c. 



79.01.00.00. C2-0 




d. 

none of 
these. 




FIGURE #21 



79.01.05.03/04 

131. The type of reproduction process used in this class is: 



a. blueprinting. 

b. diazo printing. 



132 



Which speed of paper must b^i'liacti^ 
10 



c. 1 ithograph. 

d. }(eroxi ng 

i arT^thV^sli^ machine speed? 



a. 

b. 7 



d. print paper 



133. If a print comes out with blue background, you should: 

a. darken the 1 ines. 

b. erase the background. 

c. speed the machine up. 

d. slow the machine down. 

134. Which combination of line and material requires the slowest speed setting 
on the machine? 

a. ink, mylar, and speed 9 paper. 

b. ink, vellum, and speed 10 paper. 

c. pencil, mylar, and speed 9 paper. 

d. pencil, vellum, and speed 10 paper. 

135. The reproduction process we use takes how many steps? 



a. 1 

b. 2 



c. 3 

d. 4 
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79.01.06.Q1-.04 

136. The best method of dimensioning is: 
a. b. c 



79.01.00.00. C2-0 



■nrr 
I I I 



I I I 



















































1 


1 

i 



d . all are equal ly^ good, 



137. The correct way to dimension a cylindrical object is: 






138. Line 2 in Figure #22 is: 

a. a dimension I ine . 

b. an extension line, 

c. a continuation line. 

d. an object l^ne. 



EKLC 




139. The size dimensions shown in Figure #23 are: 

a. C» D, E, and F. 

b. A, D, E, and F. 

c. B, D, E, F, and G. 

d. all dimensions are size dimensions. 



2.9 



FIGURE #22 



FIGURE #23 



^ F > 


1 \ 1 
1 > 1 

1 1 I 
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79>01-06,01-,04 (continued) 



140. The location dimensions in Figure #23 are: 



b. 



D & B 
A & C 



c. 



d. 



A & B 
E & F 



141* Drawings should be made to scale, and the scale should be indicated: 

a. on the object. 

b. in the title block. 

c. outside the border line. 

d. only when smaller than full scale. 

142. Dimensions are given in the form of: 

a. linear distances, angles, or notes. 

b. fractions only. 

c. decimals only. 

d. arrowheads. 

143. If all dimensions are read from the bottom of the sheet, it is: 

a. dimensioned poorly. 

b. confusing. 

c. the aligned method. 

"d. the unidirectional method. 

144. Which line below is not a type of line used as a dimension line? 

a. extension c. leader 

b. center d. hidden 

145. The dimensions shown in Figure #24 are dimensions. 



FIGURE #24 



a. equal 

b. shape 

c. size 



d. location 



39 
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79.01.07. 01-. 09 

146. The sectional view illustrated in Figure #25 is 

a. a turned section. 

b. a removed section. 

c. a revolved section. 

d. a center section. 



79.01.00.00. C2-0 



FIGURE #25 




147. 



The 


sectional view produced according to plane A in 


Figure #25 would be: 


3. 


an alternate section. 




FIGURE #26 


b. 


a hal f section. 






c. 


an auxiliary section. 






d. 


a full section. 







148. The sectional view illustrated in Figure #27 is: 



a. a full section. 

b. a one-fourth section, 

c. a broken-out section. 

d. a hal f section . 



149, The correct sectional view of the Figure #28 is 



FIGURE #27 



FIGURE #28 
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79.01.07.01^.09 (continued) 



150. The object {Figure §29) represents a break in a long 



a. round solid material. 

b. elliptical sol i d material . 

c. elliptical tubul ar materi al 

d. round tubular material. 



piece of: 
FIGURE #29 




151. Section A-A on Figure #30 is a 

a. broken out section. 

b. removed section c 

c. al igned section. 

d. auxiliary section. 



FIGURE #30 




A A 




152. Section lines may indicate what about an object? 



a. the weight. 

b. the material . 

c. the density. 

d. the hardness. 



79.01.09,01^.04 

153. The r'lane shown in Figure #31 that would project true shape in an aL.xiliary 
view is: 

FIGURE #31 

a. plane A. c. plane C. 

b. plane B. d. plane D. 
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79.01.09.01-.04 (continued) 

154. An auxiliary view is a view which shows an angle surface: 

a. from the side. 

b. as a skewed plane . 

c. true size and shape. 

d. from above. 

155. The plane that would project true shape in the rear view of Figure #31 is; 



a. 



plane D. 
pi ane A. 



c. plane B. 

d. plane C. 



156. The Plane DEH shown in Figure #32 will project true shape in: 

FIGURE #32 

a. an auxil iary view. 

b. the top view. ^ 

c. the right side view. 

d. the front view. ^ 




157. Plane CGFHE shown in Figure #32 will project true shape in 



a. the right side view. 

b. the front view, 

c. the top view, 

d. an auxil iary view. 



79.01.09.05 



158. A second.^ry auxiliary view is projected from which view? 



a. primary auxiliary view. 

b. right side view. 

c. front elevation view. 

d. top view. 



159. A secondary auxiliary view is often necessary to show true size and shape of 



a- 1 ine . 

b. perpendicular surface. 

c. angled surface . 

d. skewed surface. 
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160. Which of the following are the four commonly used types of templates. 

a. symbols, tapes, shapes, and heat. 

stencils, outlines, burnishers, and letters. 

c. burnishers, outl ines, .guides, and stencils. 

d. pressure, symbols, shapes, and objects. 

161. Which of the objects below are not commonly drawn with templates? 



a. map symbols. 

b. electronic symbols. 

c. economic symbols. 

d. archi tectural symbol s. 

162. Which is not a reason to use templates? 



a. they speed up the drawing. 

b. they are much more accurate than other methods. 

c. there is such a large variety of templates. 

d. they work well on repetative objects. 



79.01.11.01 



163. In an isometric drawing, angle B, shown in Figure ^^33 is: 

FIGURE m 

a. 60 degrees. 

b. 25 degrees. 

c. 20 degrees. 

d. 30 degrees. 




164. 



In an isometric drawing, the number of principal views shown is: 



a. four 

b. two 



c . one 

d. three 



165. The type of axonometric projection shown in Figure #34 is: 

FIGURE #34 

a. Isometric. 

b. dimetric. 

c. trimetric- A = B = C 

d. none of these. 




C 
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79,01>11>01 (continued) 

166 • Measurements on an isometric drawing should be made: 

a. vertical or horizontal. 

b. with a metric scale. 

c. parallel to the isometric axis. 

d. so they are reduced by four-fifths. 

167. All lines parallel to the isometric axis are: 

a. perpendicular to the plane. 

b. drawn true length, 

c. angled surfaces. 

d. drawn half size. 

79.01,11,02/03 

168. The receding axis in an oblique drawing is drawn at: 

a. an angle of 120 degrees to the other axis. 

b. 90 degrees to horizontal. 

c. 90 degrees to vertical. 

d. any angle between 15 degrees and 75 degrees. 

169. A cavalier drawing is a type of: 

a. oblique projection. 

b. axonometric projection. 

c. orthographic projecion. 

d. perspective drawing. 

170. When drawing a cabinet oblique, the angle that the projectors make with the 
plane of projection is always: 

a . an obi ique angle . 

b. parallel . 

c. 45 degr'-i^s. 

d. 120 degrees. 

171. When the receding lines are drav/n to half size, the drawing is: 

a. a cabinet projection. 

b. a cavalier projection. 

c. an orthographic projection. 

d. a half-scale projection. 

172. On an oblique drawing, the object is positioned so most of the arcs appear in: 

a. the top plane. c. the left plane. 

b. the front olane. d. the right plane. 
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79.01,11.02/03 (continued) 

173. When drawing a cavalier drawing, the object is positioned so the profile 
view is shown: 

a, true size and shape. 

b. at an angle to the front. 

c. in the top view- 

d, in sections. 

79,01.11,04/05 

174. The first step in drawing an orthographic method perspective is to: 

a. draw the top and front view. 

b. draw the visual rays. 

c. draw the parellels. 

d- draw the vanishing point. 

175. In a one-point perspective with the front surface on the picture plane, 
which dimensions are true size? 



a, all of them, 

b- the height and width. 

€• the height and depth, 

d, the width and depth. 

176. In a two-point perspective, which dimension(s) is true length on the 
picture plane? 

a. height. c. width. 

b, depth. d. all of them. 

177- The plane upon which a perspective view is projected is called: 

a. the perspective plane. 

b. the projection plane. 

c. the picLarG plane. 

d. the orthographic plane. 

178. The position of the observer when looking at an object in perspective 

a. the vanishing point. 

b. the picture plane. 

c. the projection point. 

d. the station point. 
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79.01.11.04/05 (continued) 

179. When drawing a one point perspective using the orthographic method, the station 
point must be where with regard to the vanishing point? 

a. to the left of. 

b. to the right of. 

c. on a horizontal line with. 

d. on a vertical line with. 

79.01.12.01-04 

180. Given a traverse S 36^ 15' E from a point, which traverse below would be 
the same 1 ine? 

a, N 360 15' W c. N 53*^ 45' W 

b. N 36° 15' E d. S 53° 45' E 

181. Which bit of information listed below ' in not contained on a plat? 

, a . station points. 

b. land owner. 

c. elevations. 

d. directions and length of boundries. 

182. What does the following notation represent: (sta 413 8 FAP) 

a. a fast action point. 

b. a closed traverse. 

c. a field transit symbol. 

d. a reference point for measuring. 

183. A map grid is used for what purpose? 

a. to find stDition points. 

b. to locate the transit. 

c. to locate elevations. 

d. to find traverses. 

184. Any point on a given contour line: 

a. is on the map grid. 

b. has a different height then the next point. 

c. is equal distance from the next contour line- 

d. is the same height as all points on the contour line* 
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79.01.13.01-07 

185. When drawing developments, the lengths of lines to use are: 

a. the lengths from the front view. 

b. the lengths from the top view. 

c. their true 1 engths. 

d. exactly one-half scale. 

186. The drawing of all of the surfaces of an object to make a pattern is called 

a. auxil iary drawing. c. surface drawing. 

b. intersection. d. development. 

187. A prism with lateral edges that are not perpendicular to its base is: 

a. a right prism. c. a truncated cone. 

b. an oblique prism. d. a pipe offset. 

188. Which of the following is the proper method of developing a cone? 

a. tri angulation. c. radial line. 

b. parallel line. d. perpendicular line. 

189. Which of the following is the proper method of developing a cylinder? 

a. triangulation. c. radial line. 

b. parallel line. d. perpendicular line. 

79. 01.14.01 

190. Which of the following is not a design quality? 

a. function c. shop processes 

b. asthetics d. all are design qualities 

191. Which of these objects listed below are concerned more with asthetics 
then function? 

a. pictures, statues, and paintings. 

b. chairs, tables, and desks. 

c. buildings, autos, and planes. 

d. stereos, radios, and clocks. 

79.01.14.02 

192. The detail drawing usually consists of: 

a. isometric views with the dimensions. 

b. dimensioned orthographic views. 

c. orthographic views without dimensions. 

d. isometric views without dimensions. 
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193. Details of several parts of an 
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assembly may be drawn on one sheet: 



a. in patents drawings only* 

b. on the assembly drawing. 

c. i f space permits. 

d. at no time. 

194. All necessary information not given directly on the detailed drawing with 
notes and dimensions must be shown in: 



a. the assembly drawing. 

b. the bill of materials. 

c. the title block. 

d. none of the above . 



79.01.14.03 



195. The following are four general types of assembly drawings. Which one does 
not show hidden lines and minor details? 



a. general assemblies (exploded). 

b. working drawing assemblies (dr.tail). 

c. installation assemblies (outline). 

d. design assemblies (layout). 

196. The working drawing assembly is: 

a. drawn in isoniQtric. 

b. very detailed with all the hidden lines. 

c. drawn orthographic without the hidden lines. 

d. not drawn as a rule. 



197. The title strip should contain: 

a. the drawing tiile, company name, sheet date, and draftsperson ' s name. 

b. all infurmation on the size of the object. 

c. the name of the drawing and nothing else. 

d. all the materials needed for the object. 



79.01.14.04 



198. The bill of materials contains: 



a. the different materials and their cost. 

b. the name of the object and the draftsperson who drew it. 

c. information not contained on the detailed drawing. 

d. the cost of the object. 
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79.01.14.04 (continued) 

199. Drawings that are line shaded, lettered in script, and protect a 
manufacturer are called: 

a. security drawings. c. detailed drawings. 

b. old style drawings. d. patent drawings. 

200. The general assembly (exploded view) drawing is done as a(n): 

a. cabinet drawing. 

b. two -point perspective drawing. 

c. oblique drawing. 

d. isometric drawing. 



CONGRATULATIONS 
YOU 
MADE 
IT! 
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Date Publiihsd: 



UNIT: MECHANICAL DRAWING 

RATIONALE : 

In our technical society, there is a need for concise and clear communication. The graphic 
language is perhaps the best method for communicating ideas for industry. Even if you are 
only indirectly associated with industry, a knowledge of the graphic language is essential 
in order for you to read and draw blueprints. Confucius once said, "One picture is worth 
a thousand words." If you don't believe this, try telling someone how to build a house, 
or any object without using drawing. 

PREREQUISITES : 

Same as the course (see the course LEG). 
OBJECTIVES : 

Identify the types of lines and drafting instruments. 

Use drafting instruments to measure and draw lines conforming to ANSI standards. 
RESOURCES : 

Printed Materials 

Basic Tec hnical Drawing , Spencer and Dygdon, Macmillan Company, New York, l%a. 

Engineering Drawing and Graphic Technology . French and Vierck, Eleventh Edition, McGraw- 
Hill Book Company, New York. n , r m v^„i. 

Mechanical Drawing . French and Svenson, Webster Division, McGraw-Hill Book Conipany, New York, 

Technical Drawing Sixth Edition, Giesecke, Mitchell, Spencer and Hill, Macmillan Company, 
New York. 



Equipment 

Basic Drafting Tools: As indicated in the Course LEG. 



GENERAL INSTRUCTIONS : 

This unit consists of ten Learning Activity Packages (LAPs). Each LAP will provide speci 
information for completion of a learning activity. 

The general procedure for this unit is as follows: 

1) View the resource filmstri ps/and/or/video cassette. 

2) Read the first assigned LAP. 

3) Begin and complete the first assigned LAP. 



Prtrodpai AuthorU): C. Wetter! ing 
Revised: J. Wheatley 
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GENERAL INSTRUCTIONS : (continued) 

4) Take and score the LAP test if indicated in the LAP. 

5) Determine the reason for any missed items on the LA? test. 

6) Proceed to and complete the next assigned LAP in the unit. 

7) Complete all required LAPs for the unit by following stejjs 3 through 6. 

8) In this unit, there are some LAPs that have tests combined with other LAP tests. These 
combined tests are taken after completing the 1 ast LAP covered by the test. 

9) Take the unit tests as described in the Unit LEG "Evaluation Procedures". 
10) Proceed to the next assigned unit. 

PERFORMANCE ACTIVITIES : 

.01 Identifying Drawing Leads and Line Weights. 

.02 Mounting Paper on a Drawing Board. 

.03 Drawing Horizontal Lines. 

.04 Drawing Vertical Lines. 

.05 Using the Engineer's Scale. 

.06 Centering Two-View Drawings. 

.07 Centering Three-View Drawings. 

.08 Inking Techniques. 

.09 Precedence of Lines. 

.10 Applying Basic Mechanical Drawing Techniques. 
EVALUATION PROCEDURE : 

1. The student takes a multiple-choice unit post test and turns it in for evaluation, Suc- 
cess completion is a score of 80% or better. 

2. The student takes a performance test. 

Successful unit completion is meeting the listed criteria for the performance test. 
FOLLOW-THROUGH : 

Principles of measuring, line work and neatness will be used throughout the remainder of 
the course. 

Begin the first a^si '^n:;c: LAP after fi rs^ reading Chapters 1 through 3 in Basic Technical 
Drawing and viewing f i Imstrip/video cassette on Introduction to Drafting - Unit 1. 
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1 . Examples of hard leads are: 



a. 
b. 
c . 
d. 



2B,2H,2F. 
2H,H,HB. 
2B,4B,6B. 
8H,6H,4H. 



Examples of medium leads are: 

a. 8H,6H,4H. 

b. 2B,4B,6B. 
c • 2H , H J H B • 
d. 2B,2H,2F. 

Examples of soft leads are: 



a. 
b. 
c . 
d. 



8H,6H,4H. 
2B,4B,6B. 
2H J H , H B . 
2B,2H,2F. 



Line A in figure at right is: 

a. an outline . 

b. a sqT -'d line. 

c . a visible line, 
d. an exterior lime. 

Line B in figure at right is: 

a. a cutting plane line. 

b. a section line . 

c . a center line . 

d. an object line. 
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6. Left-handers should place the head of ttie T-square: 

a. on the right-hand side of the drawing board. 

b. on the bottonn edge of the drawing board. 

c. on the left-hand side of the drawing board. 

d. on the top edge of the drawing board. 

7. Right-handers should place the head of the T-square 

a. OM the left-hand side of the drawing board. 

b, on the bottonn edge of the drawing board, 
c . on the top edge of the drawing board . 

d, on the right-hand side of the drawing board, 

3. The working edge of the T-square is used to: 

a. align the drawing paper. 

b. clean the pencil. 

c. scrape off the board. 

d. adjust the connpass. 

9. When using thunnb tacks, use the type v^ith: 

a. extra long nail. 

b. serrated brad. 

c. thin snnooth head. 

d . no head . 

10. When nnounting paper to the board, align the: 

a. 1^^" edge of the paper. 

b. top edge the paper. 

c. right edge of the paper. 

d. bottonn edge of the paper. 
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11 . When drawing horizontal lines, left-handers: 

a. follow the same procedure as right-handers. 

b. reverse the procedure for right-handers. 

c. follow any procedure desired. 

d. have no procedure to follow. 

12. A horizontal line is drawn from: 

a. from left to right or right to le.^. 

b. left to right if you are left handed. 

c. right to left if you are right handed. 

d . right to left if you are left handed . 

13. To maintain a symmetrical pencil point when drawing horizontal 
lines: 

a. hold the pencil tightly and do not rotate it. 

b. rotate the pencil slowly. 

c. rotate the pencil as rapidly as possible. 

d. turn the pencil from side to side. 

14. The type of line drawn along the top of the T-square is: 

a, horizontal. 

b. vertical. 

c . curved . 

d, circles and arcs. 

15. When drawing horizontal lines, the trail of graphite particles are: 

left where they fall . 

b. rubbed into the paper. 

c. removed by eraser. 

d . blown off at intervals . 

79.01.01 .04. 

16. When drawing vertical lines, left-handers: 

a. have no procedure to follow. 

b. follow the* same procedure as right -hander^'^ . 

c. follow any procedure desired. 

d. reverse the procedure for right-handers. 
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79>01 ,01 .04. continued: 

17. A vertical line is drawn: 

a. top to bottom if you are right handed. 

b. top to bottom if you are left handed. 

c. bottom to top if you are left handed. 

d. either top to bottom or bottom to top. 



18. To maintain a symmetrical pencil point when drawing vertical lines: 

a. turn ^he pencil from side to side. 

b. hold the pencil tightly and do not rotate it. 

c. rotate the pencil as rapidly as possible. 

d. rotate the pencil slowly. 

19. When drawing vertical lines, the pencil point is held: 

a. with an eraser. 

b. by the finger tips, 
c* against Scindpaper. 

d. a small space from the triangle. 

20. When drawing vertical lines, the trail of graphite particles are: 

a. left where they fall. 

b. rubbed into the paper. 

c. remove by eraser. 

d. blown off at intervals. 

79.01 .01 .05. 
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79.01 ,01 >05. continued: 
21 . In liie diagrann, distance B is: 

a. 1/2 inch. 

b. 1.2 inches. 

c. 5/8 inch. 

d. 3/4 nneters. 

22 » In the diagrann, distance C is: 

a. 11/2 inch. 

b. 3/8 inch. 

c. 3/10 inch. 

d. 1/4 meters. 

23. In the diagrann, distance A plus distance B is: 

a. 1 .2 inches. 

b. 1 nneter. 

c. 1 inch. 

d. 1.2 nneters. 
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24. In the jrr3«m, distance A Is: 

a. 11/8 inches. 

b. 11/8 nneters. 

c. 1 1/10 inches. 

d. 1 1/10 nneters. 

25. In the dlagrann, distance A plus distance B is: 

a. 1 .45 nneters. 

b. 1 .05 nneters. 

c . 1 .45 inches. 

d. 1 .05 inches. 
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26. 



H 



^^^^ 



4 



3. 
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26. When centering a two view drawing: 



I-*- 





— > 










t 









a. 
b. 
c. 

d, 



distance B always equals distance C. 
distance B always equals distance 6. 
distance B is always equal to distance A. 
distance B can be any length you decide. 
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27. When spacing a two-view drawing, the width of the top and front views 
is: 



a. different by 1 inch. 

b. the same . 

c. different by 2 inches. 

d . different by 3 Inches . 

23. When drawing a two-view drawing, the first step is to: 

a. determine the spacing between the views. 

b. draw horizontal construction lines. 

c. draw vertical construction lines. 

d. draw circles - J arcs. 
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7 9.01 a01 .06 . continued: 

29. In a two-view drawing, corners of construction lines should: 

a. not be seen. 

b. jtist nneet. 

c . not touch . 

d. cross. 

30. The last step In nnaking a two-view drawing is to: 

a. locate the center lines. 

b. erase the construction lines. 

c. heavy-in all final lines. 

d. make short marks to locate the views. 

79*01 .01 .07. 




31- When centering a three-view drawing: 

a. distance H and G are always equal. 

b. distance D and C are always equal, 

c. distance D and F are always equal. 

d. distance A,F, and C are always equal. 
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32. The formula for hori2ontal spacing is: 

a. A plus B plus C divided by 3 

b. I minus (2 times K) divided by 2. 
r A Plus B plus C divided f • 

d*. I minus (K plus H plus B) divided by 2 



33. When spacing a three-view drawing, the width of the top and front 
views is: 

a. different by 1 inch. 

b. the sanne. 

c. different by 2 inches. 

d. different by 3 inches. 

34. The first step in drawing a three-view drawing is to: 

a. draw circles and arcs. 

b. draw horizontal lines. 

c. draw vertical lines. 

d. determine the spacing. 

35. Corners of construction lines in three-view drawings should: 

a. not be seen. 

b. just nneet. 

c . not touch . 

d. cross. 

79,01 .01 .0^ 

36. When inking or tracing a pencil line, the ink line should be: 

a. above the pencil line. 

b. centered over the pencil line. 

c. below the pencil line. 

d. longer than the pencil line. 

37. The first lines to ink on a drawing are: 

a. construction lines. 

b. hidden lines. 

c. circles and arcs. 

d. section lines . 
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79>01 >01 >08. continued: 

38. When drawing ink lines> the technical fountain pen should be: 

a. at an angle of 90^ to the paper in the direction of the line. 

b. at an angle of 60^ to the paper in the direction of the line* 

c. at any angle that is comfortable. 

d. at an angle of 45 to the paper in the direction of the line. 

39. Ink lettering on a drawing is done: 

a. first. 

b. last. 

c. sonnetinne in the middle. 

d. any tinne it is convenient. 

40. The ruling pen is sharpened with: 

a. sandpaper. 

b. a hard Arkansas oil stone. 

c. an electric pen sharpener, 
do a regular pencil sharpener. 

79.01 .01 .09. 




41 . In the diagram, A shows: 

a. a hidden line behind a visible line. 

b. a visible line behind a center line. 

c. a visible line covering a center line, 

d. a hidden line covering a visible line. 
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42. In the diagram, C shows: 

a. a visible line covering a hidden line, 
a hidden line covering a center line. 

c. a hidden line covering a visible line- 

d, a visible line covering a center line. 

43. In the diagram, D is a: 

a. visible line. 

b. hidden line. 

c. construction line, 
d . center line . 

44. A visible line always takes precedence over a: 

a. center line or hidden line. 

b. circle or arc. 

c. border line* 

d. title block. 

45. A hidden line always takes precedence over a: 

a. circle or arc. 

b. visible line. 

c . center line . 

d . border line. 

79.01 .01 .10. 

46. Obiect'^\*^3 in drafting are: 

a. accuracy, speed, legibility, and neatness. 

b. equipment. Instruments, books, and pencils 
reading, slow drawing. Ink, and text books . 

d. neat drawings, slow work, and no accuracy. 

47. The Parallel-Ruling Straightedge Is used for: 

a. large drawings. 

b. small drawings. 

c. vertical lines. 

d. circles and arcs. 
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79.01 .01 .10. continued: 

48. TO replace the T-square, triangles, scales, and protractor use a: 

a. parallel-ruling straightedge. 

b, template. 

c drafting nnachlne. 
d. mylar sheet. 

49. To draw mechanical curves other than circles or circular arcs, use 



a . compass . 

b. electric eraser. 

c. drafting machine. 

d. french curve. 

50. To make accurate measurements: 

a take measurements directly off the scale with dividers or compass , 
b'. ^ace t^e scale on the drawing and make short dashes at right 

angles to the scale, 
d! set oVdlstances individually by moving the scale to a new position 

each time. 
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UNIT PRETEST ANSWER KEY: MECHANICAL DRAWING 



LAP LAP 

01 1. D OS 36. B 

2. C 37, C 

3. B 38. A 

4. C 39. B 

5. B 40. B 

02 6. A 09 41 . C 

7. A 42. B 

8. A 43. D 

9. C 44. A 
10. B 45, C 

03 11. B 10 46. A 

12. D 47. A 

13. B 48. C 

14. A 49. D 

15. D 50. B 

04 16. D 

17. D 

18. D 

19. D 

20. D 

05 21 . A 

22. C 

23, A 

24 C 

25. C 

06 26. C 

27. B 

28. A 

29. D 

30. C 

07 31. D 

32. D 

33. B 

34. D 

35. D 
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Leamirig Activity Package 



Revised: 8-14-79 



Studsnt: 



Dale Published: 



10/1/11 



Date: 



PERFORMANCE ACTIVITY: 



IDENTIFYING DRAWING LEADS AND LINE WEIGHTS & 



USING THE LEAD HOLDER & LEAD POINTER 



OBJECTIVES : 

Categorize leads according to their hardness ^ function;, and Line Weight. 
Correctly use the Lead Holder and Lead Pointer. 

EVALUATION PROCEDURE : 

Successfully complete at least 80% of the items on a multiple-choice test 
about this LAP. 

RESOURCES : 

Basic Technical Drawing , para. 3.7 through 3.10, pp. 23-25. 
Technical Drawing , p. 23. 

PROCEDURE : 

1. Read the above resource (s). 

2. Read the following steps in identification of lead weights: 

a. Drawing leads are graded according to the amount of graphite contained 
in the lead. This accounts for the hardness of the lead and contributes 
to the width or weight of the line drawn. 

b. Hard pencils are used when extreme accuracy is required and for basic 
construction lines. Pencils in this group are: 9H, 8H, l\l , GH , 5H , 
and 4H. 

c. Medium pencils are used for general {purpose work in mechanical drawing 
(3H;. 2H, and H) . The softer pencils in this group are used for shading 
and sketching (F, HB , and B) . 

d* Soft pencils should not be used in mechanical drawing. Thuoe arc to be 
used for art work. Included in this group are 2B, 3B, 4B, 5B, 6B, 
and 7B. 

e* The Lead Weights to be used in this curriculum are: 



6H - Center lines, dimension lines, extension lines, and construction 
lines . 

4H - Hidden lines, section lines, phantom linos, and lona bro."ik line^^. 
2H - Object linos, cuttinc] plane linos, short break lines, and arrow lieadi^. 
H - Lettering. 



Principal Author($): Charles Dvorak, aero Wheatley, Sheila Voson 
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f. Suggested contrasts in line weight in ink (refer to Figure 2.16, page 23, 
Technical Drawing or Figure 3-11, page 25, Basic Technical Drawing ), may 
also be applied to width of lines in lead. Notice that all lines maintain 
the same blackness. It is only the width which changes in order to create 
contrast for 1 i nes. 

NOTE: These lead weights are suggested as a guideline for draftspersons becoming 
familiar with leads and line weights for the first time. Individually, you 
may find that the pressure you apply to the lead holder requires that you 
use a harder or softer lead than those suggested above. Part of becoming 
a draftsperson is learning what is best for you. 

3. Obtain a set of drawing leads and holder case from the instructor. 
KEYPOINT: Remember the softer the pencil lead, the more it will smudge. 

4. Read the following summary; 

a. Insert a lead in the lead holder. Use your thumb to apply pressure to 
the button at the top. This will expand the collet for the lead. 

b. Extend the lead 3/8" to 1/2" out of the holder. 

c. Insert the lead and lead holder into the lead pointer and rotate. 
(Different colored sleeves are used to identify the size of opening 
in the lead pointer). 

5. Take the LAP test. 
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Student: Pn.nnH.. 79.01.01>01>A2^2 

Date: Date Publishod: lOllIll 



LAP TEST: IDENTIFY DRAWING LEADS AND LINE WEIGHTS 



1 . Drawing leads are graded according to: 

a. the amount of graphite contained in the lead. 

b. letters of the alphabet (A, B, C, D, etc.) only. 

c. numbers (1, 2, 3, 4, etc.) only. 

d. the length of the pencil. 

2. Hard leads are used: 

a. for general purpose work in mechanical drawing. 

b. when extreme accuracy is required for basic construction lines. 

c. for art work but not mechanical drawing. 

d. only on hard paper. 

3. Medium leads are used: 

a. only on medium paper. 

b. when extreme accuracy is required and for basic construction lines. 

c. for general purpose work in mechanical drawing. 

d. for art work but not for mechanical drawing. 

4. Examples of hard leads are: 

a. 2B, 2H, 2F. 

b. 2H, H, HB. 

c. 2B, 4B, 6B. 

d. 8H, 6H,4H. 

5. Fxamplcs of medium Icad:^ arc: 

a. 8H, 6H,4H. 

b. 2B, 4B, 6B. 

c. 3H, 2H, H. 

d. 2B, 2H,2F. 




6. Examples of soft leads arc: 

a. 8H, 6H, 4H. 

b. 2B, 4B, 6B. 

c. 2H, H, HB. 

d. 2B, 2H, 2F. 
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7. Construction lines should be made: 

a. with H or 2H load. 

b. with F or H lead. 

c. with 6H or 8H lead. 

d. with B or 2B lead. 

8. What length should the lead be extended from the lead holder for sharpening? 

a. 1/32" to 1/16". 

b. l"to2'\ 

c. 3/8" to 1/2". 

d. 2" to y\ 

9. What identifies the size of opening on the lead pointer issued in your kit? 

a. the numbers 1, 2 and 3. 

b. each sharpener is a different size. 

c. the colored cap. 

d. none. 

10. Construction lines should be barely seen at: 

a. arm*s length. 

b. in the light. 

c. at 10". 

d. at \0\ 
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LAP TEST ANSWER KEY: IDENTIFY DRAWING LEADS AND LINE WEIGHTS 



1. A 

2. B 

3. C 

4. D 

5. C 

6. B 

7. C 

8. C 

9. C 
10. A 




79.01,01.02 
File Code: 



11-10-78 

Dote Publishad; 



Revised: 8-14-79 



Stucjicnt: 

Mounting Paper on a Drav;ing Board 



PERFORMANCE ACT!VITY: 

OBJECTIVE : 

Identify procedure for fastening paper to the drawing board. To identify standard 
paper sizes and their relationship. 

EVALUATION : 

Successfully complete at least 80'^ of the items on a multiple-choice test about 
this LAP. 

RESOURCES: 



Basic Technical Drawing > paragraph 3.5, page 22. 
PROCEDURE : 

1, Read the above resource(s). 

2, There are five Standard American Dravn'ng sizes 



a. 


Size 


A 


-- 9 


X 


12 


b. 


Si ze 


B 


--12 


X 


18 


c. 


Si ze 


C 


— 18 


X 


24 


d. 


Si ze 


D 


--24 


X 


36 


e . 


Size 


E 


--35 


X 


48 



The sizes we use in this class are 
A, B, -nd C. Our paper stock con- 
tains : 1y these sizes . 



3. Read the fonowiP'j Key Points: 

a. Place paper fairly close {W to 2") to the working edge of the 
drawing board. NOTE: The working edge of the drafting board is 
that side which the head of the T-square butts against. For the 
right-handed draftsperson it is the left edge of the drafting 
board. For the left-handed draftsperson it is the riy'^t edge. 

b. Place a piece of tape on the top right (for left-handers) or left 
hand corner (for right-handers). 

c. Line up paper with T-square. NOTE: Paper is not always cut straight, 
therefore, use the straightest edge possible. Use only one edge of 
the T-square. Do not use both edges of the T-square. Grip T-square 
firmly on drawing board to prevent slipping when lining up paper. 

PrindiMl Author (s): Oere Wheatley 
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PROCEDURE ; (continued) 

d. Put tape on remaining corners diagonally. See example below: 



NOTE: Illustration is for left- 
handers . 







/ — - 
Paper 









Working 
Edge 



KEYPOINT: Not all sheets will be fastened securely with only four pieces 
of tape. Use as many fasteners as necessary. 



4. Take the LAP test. 
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LAP TEST: MOUNTING PAPER ON A DRAWING BOARD 



1. When mounting paper to tlie drawing board, the top edge of the paper is lined up with: 

a. tape and takes. 

b. a large triangle. 

c. the compass geometric method. 

d. the top (working) edge of the T-square. 

2. The paper is held to the board with: 

a. nails or brads. 

b. glue. 

c. drafting paste. 

d. staples, thumb tacks or tape. 

3. Tracing paper should be fastened: 

a. directly to the board. 

b. only on the back side. 

c. to the T-square. 

d. over a drawing already on the board. 

4. Paper is attached to the board in which seqULMicc for right handed people: 

a. lower right, upper right, lower left, upper left. 

b. lower left, upper left, lower right, upper right. 

c. lower rip;ht, lower left, upper left, upper right. 

d. upper left, lower right, upper right, lower left. 

5. The working cJ^c of the drafting board is: 

a. on the left-hand side of the drawing board for right banders. 

b. on the bottom edge of the drawing board for both right and left banders. 

c. on the top edge of the drawing board for both right and left banders. 

d. on the ri^ht-l^atul side of the drawing board for right banders. 

6. if the drawing paper is nut cut straight, it should be; 

a. aligned by u.sing the straightcst edge po.ssiblc. 

b. thrown away. 

c. used ft)r scratch |i:iper. 

d. returned Co the sti>r;ig'.' caninct* 
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7. Drawing should be placed: 

a. upside down. 

b. on top of the T-square, 

c. away from the working edge of the board. 

d. close to the working edge of the board. 

8. When using tape to hold down drawing paper, place it: 

a. over the border line. 

b. outside the border line. 

c. inside the border line. 

d. right on the border line. 

9. When using diumb tacks, use ti)e type with: 

a. extra long nail. 

b. serrated brad. 

c. thin smooth head. 

d. no head. 

10. A special draftsmaiTs stapler is used to: 

a. attach triangle to T-square. 

b. staple papers together. 

c. hammer thumb tacks. 

d. staple drawing paper to the drawing board. 
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LAP TEST ANSWER KEY: MOUNTING PAPER ON A DRAWING BOARD 



'= D 

2. D 

3. D 

4. D 

5. A 

6. A 

7. D 

8. B 

9. C 
10. D 
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PERFORMANCE ACTIVfTY: 



DRAWING HORIZONTAL LINES 



Date Published: 



10/1/11 



Student: 
Date: _ 



OBJECTIVE : 



Identify the procedure for draw.ii;ig horizontal lines. 



EVALUATION PROCEDURE : 

Successfully complete at least 80% of the items on a multiple-choice test 
about this LAP- 



RESOURCES : 

Basic Technical Drawing , para. 3.11, pg . 25. 
PROCEDURE : 

1. Read the above resource (s). 

2. Read the following summary: 



a. 

b. 
c . 

d. 
e . 
f . 



Right-handers: Place the T-square head against the left edge of the 
board. Left-handers: Place the T-square head against the riqht edge 
of the board. 

Hold T-square firmly down on paper. 

Hold lead holder at 60^ angle with the paper in the direction of 
the line 

Rotate -teaa holder slowly tc- have uniform width in your lines. 

Move lead holder away from T-square head. 

Do not use the bottom of the T-square to make lines. 



Take the LAP test. 




Principal Author(s): Charles Ovorak 

Shci la Vosen 
Jere Whcatley 
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Date: 



File 
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LAP TEST: DRAWING HORIZONTAL LINES 



1 . To draw a horizontal line, the T-square should be held: 

a. at the end of the blade. 

b. with the compass or dividers. 

c. loosely and away from the paper. 

d. firmly and tight against the paper. 

2. When drawing horizontal lines, the lead holder should be held: 

a. 60 degrees to the paper in the direction of the lino. 

b. 30 degrees to the paper in the direction of the line. 

c. vertical to the paper in the direction of the line. 

d. 45 degrees to the paper in the direction of tlie line. 

3. When drawing horizontal lines, the lead holder sliould be: 

a. turned from side to side. 

b. held firmly and not rotated. 

c. rotated as rapidly as possible. 

d. rotated slowly as you draw the line. 

4. When drawing horizontal lines, tlie head of the T-square is held: 

a. on top of the board. 

b. firmly against tl:c working edge of the board. 

c. on the bottom of tlie board. 

d. loosely. 

5. When drawing horizontal lines and great accuracy is required: 

a. toe-in the pencil against the T-square. 

b. sharpen the pencil to a fine point. 

c. raise the T-square. 

d. use a harder drawing board. 

6. When drawing horizontal lines and the edge of the T-squarc is too sharp: 

a. don't draw the tine. 

b. tlirow it aw;iy. 

c. use the other side of the T-square. 

d. s;ind the edge lightly with No. 00 s:Hulpapcr. 
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7. When drawing horizontal lines, left handers: 

a. follow same procedure as right handers. 

b. reverse the procedure for right handers. 

c. follow any procedure desired. 

d. have no procedure to follow. 

8. To maintain a symmetrical pencil point when drawing horizontal lines: 

a. hold the pencil tightly and do not rotate it. 

b. rotate the pencil slowly. 

c. rotate the pencil as rapidly as possible. 

d. turn the pencil from side to side. 

9. When drawing horizontal lines, the pencil point is held: 

a. against sandpaper. 

b. by the finger tips- 

c. a small space from the T-square. 

d. with an eraser. 

10. When drawing horizontal lines, the trail of graphite particles arc: 

a. left where they fall. 

b. rubbed into the paper. 

c. removed by eraser. 

d. blown off at intervals. 



79.01.01.03.A2-2 



LAP TEST ANSWER KEY: DRAWING HORIZONTAL LINES 



1. D 

2. A 

3. D 

4. B 

5. A 

6. D 

7. B 

8. B 

9. C 
10. D 
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PERFORMANCE ACTIVITY: DRAWING vertical lines 



OBJECTIVE ; 

Identify procedures for drawing vertical lines. 
EVALUATION PROCEDURE : 

Successfully complete at least 80^^ of the.* itr^n^s on a multiple-choice to.^t 
about this LAP. 

RESOURCES : 

Basic Technical Drawing ^ para. 3.12, pg. 26. 
PROCEDURE : 

1. Read the above resource (s). 

2. Read the following summary: 

a- Use the T-square and either the 30 x 60 degree or the 45 degree triangle, 
b. Place the triangle on the top edge of your T-square as shown in the 

illustration below. NOTE: Vertical side of the triangle is toward 

the T-square head. 




c. Ml vertical lines must be drawn usincj this method. (You must not: slide 
the head of the T-square along the top edge of the drawi.^.j board.) 

d. Hold T-square and trianqie firmly. 



C . Wotterling 

Principal Author(s): Sheila Vosen 
Jo rt^ Wheat lev 
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e. With your lead holder leaning approximately 60 degrees to the paper, 
draw a line upward. Rotate the lead holder slowly as you draw the 
line. NOTE : Rotating the lead holder helps to draw uniform lines. 

EXAMPLE: 




KEY POINT: 



1. For extreme accuracy, use the lead against the lower edge of the triangle. 

EXAMPLE: First drawing showing small space between lead holder point and 
triangle. Second drawing shows position for greater accuracy. 
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LAP TEST: DRAWING VERTICAL LINES 



1. To draw a vertical line, place the triangle on the T-square with: 

a. tlie vertical edge on the right if you are right handed. 

b. the vertical edge on the left if you are right handed. 

c. the vertical edge on the left if you are left handed. 

d. the vertical edge on etcher the left or the right. 

2. When drawing vertical lines, the lead holder should be held: 

a. 45 degrees to the paper in the direction of the line. 

b. 60 degrees to the paper in the direction of the line. 

c. 30 degrees to tlic paper in the direction of the line. 

d. vertical to the paper in the direction of the line. 

3. A vertical line is drawn from: 

ii. bottom to top if you arc right handed. 

b. top to bottom if you arc right handed. 

c. top to bottom if you are left handed. 

d. either top or bottom. 

4. When drawing vertical lines, the lead holder should be: 

a. held firmly and not rotated. 

b. turned from side to side. 

c. rotated as rapidly as possible. 

d. rotat-d slov/]y. 

5. When drawing vertical lines and great accuracy is required: 

a. toe-in the lead holder against the T-sc]uarc. 

b. toe-in the lead holder against the triangle. 

c. use a harder drawing board. 

d. raise the triangle. 

6. When drawing vertical lines, left banders: 

a. have no procedure to follow. 

b. follow the same procedure as right handers. 

c. follow any procedure desired. 

d. reverse the procedure for right handers. 



erIc ' -4 



Page 2 



79.01.01. 04.A2-2 



7. When drawing vertical lines, the T-square should be held: 

a. loosely and away from the paper. 

b. at the end of the blade. 

c. with the compass or dividers. 

d. firmly and tightly against the paper. 

8. A vertical line is drawn: 

a. top to bottom if you are right handed. 

b. top to bottom if you are left handed. 

c. bottom to top if you are left handed. 

d. either top or bottom. 

9. To maintain a symmetrical lead point when drawing vertical lines: 

a. turn the lead holder from side to side. 

b. hold the lead holder tightly and do not rotate it. 

c. rotate the lead holder as rapidly as possible. 

d. rotate the lead holder slowly. 

10. When drawing vertical lines, the lead point is held; 

a. with an eraser. 

b. by the finger tips. 

c. against sandpaper. 

d. a small space from the triangle. 
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LAP TEST ANSWER KEY: DRAWING VERTICAL LINES 



1. B 

2. B 

3. A 

4. D 

5. B 

6. D 

7. D 

8. C 

9. D 
10. D 
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PERFORMANCE ACTIVITY: 



USING THE ENGINEER'S SCALE 



OBJECTIVE: 



Correctly measure given lines using the Engineer's Scale. 



EVALUATION PROCEDURE; 



Lines measured are without error. 

successfully complete at least 80'*. of the items on a multiple-choice test 
about this LAP. 



RESOURCES : 

Basic Technical Drawing , para. 3.22 and 3.23, pg. 
Engineer's Scale. 



PROCEDURE: 



1. Read the above resource(s). 
2! Read the following summary: 

a. The Engineer's Scale is set up on the decimal syste^. ^^^^^ 

c. \l rsu4°i=er"%.H"s?- Tn ^%:^n^X.U. the following steps a.e 
taken : 

1) Use the 10-scale. 

2) Set off one main division. 

3) Next, set off 6h subdivisions. 
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Do the following: 
a. Now measure .750 on the 10-scaIe by drawing extension lines. 





* 

4 .750 ■ 




r 

10 


1 i 1 1 1 

0 


Mil 


M II { M 1 


hULL SlZt 


1.375 in the same manner. 
|4 1.375 


• 

10 


{MM 

0 


{MM 


1 II M 1 1 1 1 

1 



FULL Size 

NOTE: To measure a dimension half-size, use the 20-scale. 

To measure a dimension one-quarter size, use the 40-sca 
Measure the following lines using the 20-scalo. 



a) ^- 

b) h 



c) h 



^ 



Measure the same lines using the 40-scale. 



ANSWERS 



20 Scale 



(a) 
(b) 
(c) 



40 Scale 

(a) 

(b) 

(c) 



Check your measurements with the answer key. 
Return the Engineer's Scale to the instructor. 
Take the LA? test. 



Studant: 
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1. The engineer's scale is graduated in: 

a. the vector system. 

b. the unidirectional system. 

c. the metric system. 

d. the decimal system. 

2. In the diagram, distance A is: 

a. 1.65 inches. 

b. 1 1/2 inches. 

c. 2.5 inches. 

d. 3 1/16 inches. 

3. In the diagram, the 10 means: 

a. 10 graduations to the inch. 

b. 10 inches to the graduation. 

c. a 1 0 to 1 scale. 

d. the scale is 1 0 inches long. 

4. In the diagram, the distance from 0 to 2 is: 

a. 2 m^'les. 

b. 2 inches. 

c. 2 meters. 

d. 2 feet. 
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to 



TTTTfr 



FULL SUkl 



5. In the diagram, distance B is: 

s.. .5 inch. 

b. 1.2 inches. 

c. 5/8 inch. 

d. .7 5 meters. 

6. In the diagram, distance A plus distance B is: 

a. 1.2 inches. 

b. 1 meter. 

c. 1 inch. 

d. 1.2 meters. 



ferrr 



to 



■hrnii 1 11 l-ii I i-i'i-nr 



FULL Size 



id 
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7. In the diagram, distance A is: 

a. 11/8 inches. 

b. 1 1/8 meters. 

c. 1 1/10 inches. 

d. 11/10 meters. 

8. In the diagram, distance C is: 

a. .37 inches. 

b. 1/4 itich. 

c. 25 meters, 
a. 1/8 incl). 



SO 
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9. In the diagram, distance A plus distance B is: 

a. 1.45 meters. 

b. 1.05 meters. 

c. 1 .45 inches. 

d. 1.05 inches. 

10. In the diagram, distance A plus distance C is: 

a. 1.35 inches. 

b. 1.35 meters. 

c. .65 inches. 

d. .65 meters. 
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LAP TEST ANSWER KEY: USING THE ENGINEER'S SCALE 



1. D 

2. A 

3. A 

4. B 

5. A 

6. A 

7. C 

8. B 

9. C 
10. A 
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1. when centering a two-view drawing: 

a. distance A can be any length you decide. 

b. distance A never equals distance B. 

c. distance A always equals 2 inches. 

d. distance A always equals distance B. 

2. When vertically centering a two-vicv/ drawing: 

distance D equals distance G. 
distance E equals distance A. 
distance C e.^jals distance D and distance E. 
distance C equals distance E. 

S3 




a. 
b. 
c. 
d. 
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3. The formula for horizontal spacing is: 

a. 1 minus F divided by 2. 

b. 1 minus F divided by 3. 

c. C plus D plus E divided by 2. 

d. C plus D plus E divided by 3. 

4. When spacing a two-vie^v drawing the width of the top and front views is: 

a. different by 1 inch. 

b. the same. 

c. different by 2 inches. 

d. different by 3 inches. 

5. When drawing a two-view drawing, the first step is to: 

a. determine th': spacing between the views. 

b. draw horizontal construction lines. 

c. draw vertical construction lines. 

d. draw circles and arcs. 



84 
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6. When centering a three-view drawing; 

a. distance A equals distance C and distance F. 

b. distance A, B and C are never equal. 

c. distance A equals distance B and distance F. 

d. distance A equals distance C. 

7. The formula for vertical spacing is: 

a. J^inus (G plus H) divded by 3. 

b. A plus B n).j- C divided by 3. 

c. A plus B plus C divded by 2. 

d. J minus (G plus E plus H) divded by 2. 

8. When spacing a three-view drawing, the width of the top and front views are: 

a. different by 1 inch. 

b. the same. 

c. different by 2 inches. 

d. different by 3 inches. 
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9. The first step in drawing a three-view drawing is to; 

a. draw circles and arcs. 

b. draw horizontal lines. 

c. draw vertical lines. 

d. determine the spacing. 

10. The formuJa for horizontal spacing is: 

a. I minus (K plus B plus H) divided by 2. 

b. I minus (A plus B plus C) divided by 2. 

c. (A plus K plus B plus H plus C) divided by 3. 

d . J minus (K plus H) divided by 3. 
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LAP TEST ANSWER KEY: CENTERING TWO-VIEW AND THREE-VIEW DRAWINGS 



LAP 



06 



07 



1. 


D 


2. 


C 


3. 


A 


4. 


B 


5. 


A 


6. 


D 


7. 


D 


8. 


li 


9. 


U 


10. 


A 
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PERFORMANCE ACTIVITY: Inking Techniques Ruling Pen and Leroy Pens 
OBJECTIV ES: 

Identify the mechanical pen and its parts and sizes. Become familiar with the use of 
the Leroy mechanical pen, templates and scriber. Identify the techniques for inking 
with the ruling pen. 

EVALUATION PROCEDURE : 

Successfully complete at least 80% of the items on a multiple-choice test over this LAP 
RESOURCES : 

Basic Technical Drawing Chapter 8 
Leroy lettering set instructions. 

PROCEDURE: 



1. Read the above Resource(s). 

2. Learn the following pen sizes and functions as we apply them at f'TC: 
Pen # Uses Pen # Uses 

#00 Center, dimension, extension #2 Lettering with template #140 

#0 Hidden, section, threads #5 Border 

#1 Visible object lines 

3. Read information en using the Leroy Lettering Set. ^ 

4. The instr.ictor '-PI demonstrate how to disassemble, clean, fill, and use the mecham 
cal pen when you begin LAP 79.01.32.03. 

5. Read the following summary on ruling pens: 

a. Position of the ruling pen should be at the recommended angle. 

b. Correct use of drawing ink: A clogged pen often may be started by touching 
•'t to drafting tape or the back of the finger. Ink should never be allowed 
to dry in any instrument. 

c. Control of thickness of lines. 

Factors that tend to make ruling pen lines heavier are: 

1) Excess ink in the! pen. 4) Caked particles of ink on the nibs, 

2) Dull nibs. 5) Leaning the pen more toward the paper. 

3) Slow movement of the pen, 6) Soft working surface. 



Prifictpal AuthorU): C. Dvorak, S. Vosen , J. Wheatley 
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Factors that tend to make lines finer: 

1) Small amount of ink in the pen. 4) Fresh ink and a clean pen. 

2) Rapid moveir^nt of the pen. 5) Pen more nearly vertical . 

3) Sharp nibs. S) A hard working surface. 

d. Always use a straight edge. Placing tape on underside of straight edge hjlps 
to prevent ink from running under the edge. 

e. In inking or tracing a pencil line, the ink line should be centered over the 

f Us^biw^pen'for in':ing circles and arcs of less than 1" radius on all inked 
drawings. (Refer to p. 41, Figure 2.43, Technical Drawing). 

NOTE: You will be evaluated on use of the ruling pen for borders and title blocks in 
the last LAP and Performance Test of Unit .03. 

6. Take test over Part I and II of this LAP. 



RESERVOIR PENS (61 0051) - Available in <ourteen 
sizes from -0300 to -6, and -8, -10, -12, -14. 
Tfifey produce lines having the same width as 
the corresponding size Leroy Standard Pens. 

70 FILL: Remove ink container. To do this, 
grasp the black pen body at (D) Unscrew and 
remove the knurled locK-rIng (F). Remove ink 
container (E) from body, Spacer ring (G) 
should romnin in place. 



iXliOT 

9 



Ui»o No. 
t.nclgo to 



0005 LEftOY LoMoring Ink Car- 
iil con»yi*^cr not more than %" 



from top to allow for the und of ihc pen body. 
Insert pan body into container opuning. Floplace lock- 
ring and screw tightly in place on the pon body. 

^0 LETTER' Unscrew cap '^). Shake pen up and down 
until ink begins to flow. Clamp pen in scribcr and 
letter same as with Uroy Standard Pens. 
When pens are not in use they should be removed 
from the scriber. capped, and kept in a vertical posi- 
tion with the tip upward. If. after being stored for 
some time, the ink does not flow, start ink flow by 
shaking up and down. 

7/ po,nr **cfKK» cnnor ^ .n.caw.d. do not torco ,i f^^furn in. compt.to 



The newly designed tapered cap has a unique 
st3-dri feature, which prevents ink from drying 
and clogging when not in use for extended peri- 
ods of time. 

If the flow of ink becomes sluggish or if the ink 
in the pen has been allowed to dry. the pen must 
be thoroughly cleaned. 

70 USE AS RULING PE/V:The pens easily screw 
into Holder No. 61 0055. When removing the 
holder, be sure that the knurled locK-nng (F) 
remains attached to spacer ring (G), 
TO CLEAN: 1, Remove cap (A) and ink con- 
tainer (E). 

2 Soak the body of the pen and ink container 
o'vernight in Leroy Pen Cleaning ^'^uid 61 3117^ 
I', faster action is desired, place parts m LbROY 
Ultrasonic Cleaner 61 3125. 

3 After soaking, hold the knurled part ^0) of the 
body wiUi the tip downward, and unscrew the 
point section (B)- using the triangular-shaped 
nib key furriishcd with your set. 
The end of the cleaning wire weight (C) wiP bo 
seen protruding from the point section, if the 
weight cannot easily be removed go not force it 
out: Soak the point section in the cleaning fluid 
or place in LEROy Ultrasonic Cleaner ol 3125 ^ 
until the weight becomes loose, then remove it^ _ 
The weighted wire must be carefully handled at 
all times. Any damage to the wire wiil impair the 
operation of the pen. 

4 Immerse all body parts In cleaning fluid and 
rinse with water. 5. Dry and reassemble. 

ptr, to MB CcmOMny, Morr.Mtowtt. W.* J^rt^y. or r^. n«r«r S/*ncA for ^<o. 



/ 
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LeROY* Lettering Set 

INSTRUCTIONS FOR LETTERING 

1. Select Ltnor Template with leiter height you 
need (The numbers BO. 100. 120. etc.. indicate the 
height in thousandths of an inch.) 

2. Lay template along a straightedge. 

3. Seiect the Leroy Pen (Reservoir or Standard) 
and width of line you wish. The chart of pens and tem- 
plates below will give you letters of the height indi- 
cated on the template. 

4. Squeeze lever (L) with fingers, and insert pen in 
socket (S) at end of scriber arm until it is home to 
shoulder. Rele3s3 pressure on lever to lock pen in 
place. FiM reservoir of Standard Pen with drawing 
ink. To till Reservoir Pens, see Instructions on reverse 
side. 

For pencil lettering, clamp pencil 61 0198 (contains 12 
prefilled leads) in scriber same way as for pen. 

5. Set tail pin (H) of scriber In straight guide groove 
of template. 

6. Set tracer pin (M) of scriber In groove of a character. 

7. Lowet pen gently to drawing surface. 

8. Use adjusting screw (N) to lift pen tip just clear 
of surface, until you find the exact amount of clear- 
ance for ink to flow properly. (This will vary with 
the consistency of the ink and nature of the drawing 
liurface.) Having found right adjustment, tighten 
lock nut (B). 

9. Proceed with lettering by moving tracer pin (M) 
in grooves of characters, keeping tail pin (H) in 




straight groove. Spacing between letters is easily de- 
termined by eye. 



The Fixed Scriber will produce vertical characters and 
the Adjustable Scriber slant characters from vertical 
to 2272° forv;ard. To adjust for slanting letters, loosen 
screw (A) and move arm to position desired. 

The scale along lower edge of templates aids in center- 
ing a line of lettering. Each spncti represents distance, 
centertocenter. between normal loiters. Consider letter 
I and spaces between words each at hall value. 

When pen is filled with ink, do not turn scriber upside 
down. Unless in actual use. raise scriber arm with 
built-in stand, so as to keep pen tip clear of table. 
Do this by lifting lever (P) all the way up. 

Ink should not be allowed to dry and clog in the pen. 
Pens should be cleaned after use with Leroy Pen 
.Cleaning Fluid No. 61 3117 and rinsed with water. 
For faster action, use Leroy Ultrasonic Cleaner 
61 3125, To clean Reservoir Pens, see reverse side. 




KEUFFEL & ESSER CO. 

MORRISTOWN. NEW JERSEY 07960 



For Template Size ~ 50 60 80 100 120 140 175 200 240 290 350 425 500 

Pen Size recommended 0000 OOP 000 00 0 1 2 3 3 4 4 5 6__ 

Line Width" \ I \ \ j |~" i I 1 § 3 

4X0 3X0 00 C 1 2 * i ♦ 5 e 7 • 
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LAP TEST: INKING TECHNIQUES 



PART I - RULING PEN: 

1. When drawing 'uX lines, the ruling pen should be: 

a. at an angle of 45 degrees to the paper in the direction of the line. 

b. at an angle of 60 degrees to the paper in the direction of the Hne. 

c. at an angle of 90 degrees to the paper in the direction of the line. 

d. at any angle that is comfortable. 

2. Thicker ink lines arc caused by several factors; which one below docs not cause thick lines? 

a. slow pen movement. 

b. caked ink and a dirty pen. 

c. excess ink in the peru 

d. narrow nibs w idth. 

3. When inking, the proper order is: 

a. horizontal, curved, vertical 6i inclined. 

b. no spec'al order. 

c. inclined, vertical, hoiizontal & curved. 

d. curved, horizontal, vertical & inclined. 

4. When tracing a pencil line with ink, the proper method is: 

a. to place the pen nibs 1/8 from the line. 

b. to center the ink line over the pencil line. 

c. to have the ink line op the outside of the pencil line. 

d. to have the ink line on the inside of the pencil line. 

5. Thin ink lines are caused by: 

a. all the below. 

b. rapid movement of the pen. 

c. hard working surface. 

d. sharp nibs. 
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PART II - ALTTOMATIC RESERVOIR PEN: 

6. The automatic reservoir pen has how many parts: 

a. 3 

b. 5 

c. 6 

d. 7 

7. What size automatic reservoir peiv is used for visibl". object lines: 

a. No. 00 

b. No. 0 

c. No. 1 

d. No. 2 

8. When inking straight lines with an automatic reservoir pen, tlie proper order is: 

a. vertical, horizontal, inclined. 

b. horizontal, vertical, inclined. 

c. vertical, inclined, horizontal. 

d. inclined, vertical, horizontal. 

9. When drawing lines, the automatic reservoir pen should be held: 

a. at 60 degrees from direction of travel. 

b. vertical to paper and 90 degrees from directiuii of travel. 

c. 60 degrees from paper and directit)n ot travel. 

d. at 60 degrees from paper and 45 degrees from direction travel. 
10. When ink is used in in instrument, it should be: 

a. cleaned out frequently. 

b. -allowed to dry before cleaning. 

c. cleaned out just before using. 

d. cleaned out with sandpaper. 
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LAP TEST ANSWER KEY: INKING TECHNIQUES 



PARTI 1. B 

2. D 

3. D 

4. B 

5. A 

PART II 6. D 

7. C 

8. B 

9. B 
10. A 
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PERFORMANCE ACTiVITY: 



PRECEDENCE OF LINES 



Date Published: 



10/1/11 



kaqe 



Studont: 
Date; 



OBJECTIVE : 

identify the precedence of lines when one or more lines cover each other. 
EVALUATION PROCEDURE : 

Successful completion of this LAP is determined by correctly answering 8 out 
of 10 it'^ms on a multiple-choice test that is combined with "Applying Basic 
Mechanical Drawing Techniques" LAP test and is taken after completing that LAP. 

RESOURCES : 

Technical Drawing , Para. 5.31, pg. 14 . 
Basic Technical Drawin,- , para. 6.16, pg. 95. 

PROCEDURE: 



1. Read the above reso- rce (s) . 

2. Read the following sunui^ary: 

a. A visible lirie always covers up a: 

(1) center line 

(2) hidcieT' lino 

b. Hiddon ^ i. ".s cover up: 

(1) center lines 
NOTE 



■ "^1 



T 



Visible lines covering center lines and 
hidden lines are shown at A and B, and a 
hidden line covering a center line at A and 
C. Visible or hidden lines covering center 
lines should extend approximately 1/4*' out- 
side th3 feature for which they are drawn. 



Principal Author ($): 
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PERFORMAI^CE ACUV5TY: Applying Basic f-lechanical Drawing lechniques 
OBJECTIVE : 

Line weight, line type and measurenisnt are applied to drawing problems using appro- 
priate drawing equipment in lead and ink. 

EVALUATION PROCEDURE : 

Drawing skills are evaluated on the unit perfo mance test. 

Successfully complete at least 80^= of the items on a multiple-choice test about this 
LAP. 

RESOURCES . 

Basic Technical Drawing , Chapter 3, psra. 3.13-3.15, page 28-30. 
Te chnical Drawin g, Chapter 2, pp. 46-50, 2.52-2.54. 
Drafting Rules and Principles , Chapter 2, pp. 18-28, Fig. 5. 

Basic drafting tools: (see Unit LEG) 
Basic drafting furniture: (see Unit LEG) 

PROCEDURE: 



1. Read the above Resources. 

2 Use Size "A" drawing paper for all of the drawings in this LAP. 

3" Draw an 8-'i by 11 rectangle on 3 sheets of paper, using construction lines inside 

this rectangle. Dvaw a 1/^" border and 1/2" title block as shown in Layout A-2 

the back iri:., de cover of the Techni cal Drawing book. 



on 



NOTE - Keeping Yo u r Dr awing Clean. Graphite filings from your lead and lines 
drawn on your paper, will work their way into your jrawing surface as 
you move your T-square and triangles across the paper. Always remove 
filings from newl v sharpened lead by wiping the poi;M on a cloth or 
using the filter "ir your lead pointer. Periodically clean both sides 
of your T-square and triangles with a soft cloth. You may use a mild 
cleaning product. Sprinkling small amounts of erasure powder on your 
drawing will cause the T-i^quare to roll the particles over the paper, thus 
ccl Jectii.g loose graphite. Dry, clean pads may be used to rub over drawing 
periodically, in order to collect graphite and remove light smudges. If 
you still have trouble with smearing, check your hands and make sure they 
are clean. You may want to pnce a clean sheet of paper over the parts of 
your drawing where you rest you" hand or slide your T-square Do net use 
your hand to brush away your erasu:^e crumbs. Use your drafting brush. 

Principal Author(s): C. Wetterling, S. Vosen, J.^Wheatley 
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PROCEDURE (continued) 

4. Follow the directions for each exercise shown below: 
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1) After you have drawn your border and title block, determine your drawing 
space vertical and horizontal. 

2) Divide thi?. space into 6 equal rectangles. Use #2H lead to darken all 
visible lines. 

RECTAN GLE 1 : 

Use your bov/ dividc^s to divide the space into 8 equal horizontal spaces. Refer 
to the pi or'- du^e described ii: ^'our text book. 

RE CTANGLE 2 : 

Use your architect scale to mark off 1/2% vertical spaces, starting from the left 
side of the rectangle. Refer to 3,23 and Fig. 3-29, p. 35«'?7, tjasic Tech n ical 
Drawl ng . ^iote the correct method fo>^ taking measurements from your scale. 

R ECTANGLE 3 : 

Find the center of the rectangle (d^aw diagona'is from corner to corner, the inter- 
secting point "^;s the middle). Draw a line at 45° through the center. Construct a 
light perpendicular to this line. Mark off points spaced 1/4" a part along the 
construction line, starting at the center. Draw visible lines throuc/h these points 
and parallel to the first visible line drawn. 

RECTANGLE 4 : 

Follow same procedures for rectangle 3. Obtain a 75° dngle by positioning your two 
triangles. Spa.e visible lines 1/2" apart, starting at the center. 



Page 3 



79.01.01.10:A2-0 



RECTANGLE 5 : 

Establish center point. Draw a construction line 5/8" from right edge and 
through the center. Draw visible line perpendicular to construction line 
and through center. Mark off 1/2" spaces along the construction line, starting 
at the center. Draw visible lines through these points and parallel to the first 
1 i ne. 



RECTANGLE 5: 
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Establish center point. Draw visible line through center, starting 3/4'' above 
right bottom corner, as shown. Construct a line perpendicular to the visible 
line. Mark off 1/2" spaces along construction line. Draw visible lines through 
these points and parallel to the first visible line. 



Visible 
Hidden 
Extension 
Center 

Phantom 
Cutti ng 
Cutti ng 




4 5 
Divide v/orkspace in^.o 5 equal rectangles of 3^2 x 3 3/4. 

RECTANGLEo i and 2 : 

Use appropriate leads to draw the various lines and indicate which leads were used. 

Refer to page 21, Figure 5, Drafting Rules and Principle s, for 3xamples of hidden 
and visible line relationships. 

RECT ANGLES 3, 4, 5, and 6 : 

Determine a process and reproduce the drawings in each rectangle, based upon the 
information given in the above 'irawing. 

C. Practice using your ruling p.n and bow pen in the following exercise: 
Part I : 

1) Draw one rectangle using the dimensions in Exercise B. 

2) Lightly construct the various lines indicated in rectangle 1 of Exercise B. 

3) Practice using your ruling pen until you obtain an appropriate line weight for each 
lino. {Reft>r to tho "rtlphcthrt of lines". \)i\qe 4H, Technical Or^^wlng.) A*;k your 

97 
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4) Ink over the construction lines, remembering to center the ink line over the 
lead line. (Refer to Figure 2.70, Technical Drawing .) 



Part 11 : 

1) On the same paper, construct a 6" x 4" rectangle. 

2) Find the center point. , , , . ^ 

3) Use your compass to lightly construct a 7/8" diameter circle from this center 
point. Use 4-H or 6_H lead in your compass. You may sharpen your compass lead 
by placing it in your lead holder and using your lead pointer. 

4) Construct a circle with a 1/4" radius, concentric to the first circle. 

5) Measure in 5/16" ^rom the right on the bottom horizontal line. Connect this 
point to the upper right hand corner with a light construction line. 

6) Ink all lines using your ruling pen and bow compass. (Refer to 2.54, pp. 46-48 
Technical Drawing . ) 

REMEMBER: Ink circles and arcs first. 




Use triangles to arrive at the specified angles, as described on page 29, Basic Tech- 
nical Drawing . DO NOT USE THE PROTRACTOR! 

NOTE: Your drawing may not look exactly like the drawing in this LAP. Omit the 
dimensions and notes on your drawing. 

1) When the drawings and answers to questions for Exercises A, B, C, and D meet your 

instructor's satisfaction, take the LAP test. 
?) The performance test is located in the Performance Criterion File. 
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LAP TEST: PRECEDENCE OF LINES AND APPLYING BASIC 
MECHANICAL DRAWING TECHNIQUES 




1. In the diagran:, A .^hows: 

a. a hidden line behind a visible line. 

b. a \dsible line behind a center line. 

c. a visible line covering a center line. 

d. a hidden line covering a visible line 



2. In the diagram, C shows: 

a. a visible line co^^ring a hidden line. 

b. a hid'L., line covering a center u.'.c. 

c. a hidden line covering a visible line. 

d. a visible line covering a center line. 

3. In the diagram, A is a: 

a. center line. 

b. hidden line. 

c. visible line 

d. construction line. 



4. In the diagram, C is a: 




a. visible line. 

b. c?nter Wwc, 

c. iiiddcn line. 

d. ci)iiStnK'tiv>n lino 



O 
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5. A visible line always takes precedence over a: 



a. center line or hidden line. 

b. circle or acre. 

c. border line. 

d. title block. 



6. Objectives in drafting are: 

a. accuracy, speed, legibility and neatness. 

b. equipment, instruments, books and pencils. 

c. reading, slow drawing, ink and text book. 

d. neat drawings, slow work and no accuracy. 

7. The dash in hidden lines should be: 

a. 3/32 inch long. 

b. 1/4 inch long. 

c. 1/8 inch long. 

d. 1 12 inch long. 

8. Line A in figure at right is: 

a. an outline. 

b. a solid line. 

c. a visible line. 

d. an exterior line. 

9. To draw mechanical curves other than circles or circular arcs, use a: 




a. compass. 

■ b. electric eraser. 

c. drafting machine. 

d. french cuivl:. 

10. To save time when drawing symbols and repetitive features use: 

a. template. 

b. compasses. 

c. T-square and triangle. 

d. a drafting machine. 
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LAP TEST ANSWER KEY: PRECEDENCE OF LINES AND APPLYING 

BASIC MECHANICAL DRAWING TECHNIQUES 



LAP 



1. 


C 


2. 


B 


3. 


C 


4. 


C 


5. 


A 


6 


A 


7. 


C 


8. 


C 


9. 


D 


10. 


A 
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UNIT PERFORMANCE TEST: MECHANICAL DRAWING 



O BJECTIVE 1 ; 

Given an i 
using basi;. 



ration of a mechanical object, the student will be able to draw ic 
:hniques of mechanical drawing* 



OBJECTIVE 2: 

The student will draw lines that are: 

(a) Weighted to appropriate contrasts 

(b) Neat 

(c) Properly drawn 
According to ASA Standards. 



OBJECTIVE 3 : 

The student will be able to draw a drawing that is neat, accurate to given 
dimensions, and properly centered. 



OBJECTIVE 4 : 

Student will complete the drawing in required time, 



TASK : 

The student will make a finished drawing of the given illustration, using the 
given dimensions. 



HUB 1.76 OlA 



I 000. 




Geneva Cam. 
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ASSIGNMENT : 

1. Use size A paper. 

2. Center object on paper. No border needed. Do not letter the dimensions, 

3. Use proper lead and line weights for visible and center lines. 

4. When drawing is completed and evaluated, take the Unit Test. 



CONDITIONS : 

The drawing is to be completed in a typical drafting room setting, using the Resources 
1 isted. 

The student will not be able to use the instructor(s) or other students as a resource. 



RESOURCES : 

Drawing set 

30 X 60 triangle. 

45 X 45 triangle. 

Architect' s seal e 

Engineer scale 

Brush 

Lead holder 
Lead pointer 
Erasing shield 
Drafting table 
Drafting board 
"T" square 
Stool 
Eraser 

Leads (2H and 6H) 
Tape 

Drawing paper 
Electric Eraser 
Protractor 

Technical Drawing , Gi esecke/Mi tchel 1 / Spence r/H i 1 1 
Mechan ical Drawi ng , French and Svenson 

Engineering Drawing and Graphic Technolo gy, French and Vierck 
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PFRFORMANCE CHECKLIST: 



OVERALL PERFORMANCE: Satisfactory 



Unsatisfactory 



Met 



CRITERION 
1 Not Met 



Objective 1: 



1. Uses basic techniques. 



Criterion: No lines are missing from the drawing. 



Objective 2: 



2. Visible lines are neat and properly drawn. 



Criterion: (ASA Standards), Technical Drawing , p. 20, 



3. Center lines are noat and properly drawn- 



Criterion: (ASA Stciridards) , Technical Drawing , p. 20* 



4. Visible lines are of appropriate contrast in relation. 



to the other lines. 



Criterion: (ASA Standards), Technical Drawing , p. 20. 



5. Center lines are of appropriate contrast in relation 



to the other lines. 



Criterion: (ASA Standards), Technical Drawing, p. 20. 
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CRiTERION 
Met Not Met 



Objective 3: 

6. Drawing is clean and neat. 



Criterion: (ASA Standard:.) , Technical Drawing, PP. 12-22 > 



7. Drawing is centered. 



Criterion: (ASA Standards) 



8. Total drawing is accurately drawn to given din^ensions , 



Criterion: plus or minus 1/32"; plus or minus 1^. 



9. The drawing is completed in the specified time limits 



Criterion: Not to exceed 5 hOUrs. 



Student must meet criterion on 7 line items to obtain an 



overall score of satisfactory. 



Student: 



File Code: 79 . 01 > 01 . 0 0 >B2-2 
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1, Soft leads are used: 

a. when extreme accuracy is required and for basic construction lines. 

b. only on soft paper. 

c. for art work but not for mechanical drawing. 

d. for general purpose work in mechanical drawing. 

2. In our course, it is suggested you use which lead for object lines: 



a. H 

b. 2H 

c. 4H 

d. 6H 

3. Lead weight, (hardness), is determined by: 



a. the color of lead. 

b. the size of lead. 

c. the amount of graphite in lead. 

d. the weight in ounces. 

All lead is the same darkness, differences in line contrast are caused by: 



a. varying line width. 

b. pencil pressure - 

c. lead darkness. 

d. the type of line. 

5. Construction lip<=^s should be made: 



a. thin, but light. 

b. wide, but dark. 

c. wide, but light. 

d. thin, but dark. 



79.01.01.02 

6. Left-handers should place the head of the T-stiuare: 

a. on the riqht-hand vA6o of t-lie drawing board, 

h. on tlu^ hot tc^m eclcit^ of the drawi iKi board, 

f. on t.lu^ Jon--haiKi ;;i dc^ c^f drawinci Innird. 

d. on thc^ Lc^i odgo of Iho drawi nq board. 
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79.01.01.02 (continued) 

7. When attaching paper to the drawing board, use: 

a. two fasteners. 

b. four fasteners. 

c. as many fasteners as you need. 

d. six fasteners. 

8. Cellophane tape is: 

a. hard to remove and not recommended as a fastener, 

b- easy to remove from the paper, 

c. damaging to the board surface, 

d- the best fastener to use. 

9- When mounting paper to the board, align the straightest edge of the paper to the: 

a. left edge of the board. 

b. top edge of the T-square. 

c. right edge of the triangle. 

d. bottom edge of the T-square. 

10. The corner of tho paper to attach to the board first i<? the (for ric7ht -handed 
people) : 

a. bottom right. 

b. top right. 

c. bottom left- 

d. top left. 

79.01.01.03 



11. A horizontal line is drawn: 

a. from left to right if you are right handed. 

b. from right -.o left if you are right handed, 
c- fr-.^u icf:.. to riaht if v^'^^ are left handed, 
d. from left to right or right to left. 

12. Horizontal lines are drawn: 

a. along the top of the T-square. 

b. along the bottom of the T-sciuare, 
c- along the right of the T-squarc, 
d. along the J eft of the T-square. 

13. A horizontal line drawn at the top of the paper should be tc a 

horizontal line at the bottom of the paper. 

a . vertical . 

b. parallel. 

c. perpendicular. 

d. at an angle. 
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79.01,01.03 (continued) 

14. The type of line drawn along the top of the T-square is: 

a. horizontal. 

b. vertical. 

c. curved. 

•d, circles and arcs. 



15, The T-square is held tiqh^ly auainst the board and the paper whe 

a. lettering freehanded. 

b. drawing circles and aros, 

c. drav/ing with the french curve, 
d- drav.'ing horizontal li:.es . 



79.01. 01. 04 



16. Vertical linos are drawn with 'r-ijquare and thi^'i 

a. 45 degree triangle only. 

b. 45 degree or 30 degree x 60 degree triangle. 

c. 30 degree x 60 degree triangle only. 

d. french curve. 

17 • When drawing verticle linss, the head of the T-square is held: 

a. on the bottom of the board - 

b. on the top of the board. 

c. tightly against the working ed'^e of the board. 

d. loosely. 

18. When drawing vertical lines and the edqo c^ff tlie triangle is too sharp: 

a. throw it away. 

b. sand the edge lightly v;.i th 1100 f^ancipaprr- 

c. Liharpen the pencil. 

d. dor. ^^/aw the line. 



19. The triangle is held tightly against tiie T-square, board and paper when: 

a. lettering freehanded. 

b. drawing circles and arcs. 

c. drawing with the french curve, 

d. drav7ing vert-i^al lines. 



20. When drawing vertical lines, the trail of graphite particl 

a. left where they fall. 

b. rubbed into the paper. 

c. remov€?d by c^raser. 

d. blown off at interval::^. 
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79.01,01.05 

21. In the diagram, distance 0 to B is: 

a. 1" 

b. 10" 

c. 1 1/16" 

d. 1^" 




(gjr (of fOLL SfZE 



22. 



In the diagram, distance A is: 

(ft) 

a. 1.4" 1^ .-44^®Hpj*g)4^ 

b. 5/8 meters 



c. 

d. 



14' 
.7" 



10 



23. In the diagram, distance C is: 



1"=20^ 



a. 1^' 

b. 3/7" 

c. 6* 

d. 1/4 meters 



24, 



In the diagram, distance B plus distance C is: 



a. 1.6" 

b. .8 meters 
c- .8" 

d. 16' 



25. Given an engineers scale, uft^ing the 50 scaJe, each increment is: 



a. 1/5 of an inch. 

b. . 5 of an inch. 

c. 1/50 of an inch. 

d. one inch. 

79.01.01.06 

26. When centering a two view drawing: 

a. distance B always equals distance C. 

b. distance B always equals distance G. 

c. distance B is always equal to distance A. 

d. distance 3 can be any length you decide. 

27. The formula for vertical spacing is: 

a. A plus B divided by 2. 

b. A plus B divided by 3. 

c. H minus (J plus G) rlivi.cled by 2. 

d. H minus (J plus G) divided by 3. 
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79. 01. 01 . 06 (continued) 



28. When drawing a two-view drawing, the first step is to: 

a. determine the spacing between the views. 

b. draw horizontal construction lines. 

c. draw vertical construction lines. 

d. draw circles and arcs. 

29. On the two-view drawing, if T=16" and F=6'\ what is '-.he space on each side of 
t..e object: 



a. 


8" 


b. 


3S 


c . 


10 


d. 


5" 



30. On the two-view drav;ing , if H-8\s'* and the height of the olvii.-ct v/as and the 
depth of the object v;qs 1'*, what would D equal? 

2.. 
4" 

2 3/4" 
79.01,01.07 

31. When centering a three-view drawing: 



a. 
b. 
c . 

d. 



a. distance A equals distance C and distance F, 

b. distance A, and C are never equal. 

c. distance A equals distance B and distance F. 

d. distance E equals distance B. 



32. When centering a three-view drav;ing: 

a. rlisLarico l[ i.-d C are always ('<|iial . 

b. di::*" . and <\ am LvJ^.^'^"•^ tninal. 

c. cli.stancje.s anci arc always tn]\inl- 

d. d i Lniic(^s A, F, and C r.rr always r(.|ual. 

33. The fc^rmula for vortical sjxiciiu] is: 

a. J minus (C jjIus F plus \\) dividinl by 1^. 

b. A \>lus B pJus C div.idod by . 

c. A plus B plus C divided by 2. 

d. J minus (G plus K) divided by 2. 

34. The formula for horizontal spacing is: 

a. A plus B p].u5 C divided by 3. 

b. I minus (2 times K) divided by 3. 

c. A plus E plus C divided by 2. 

d. I minus (K plus H plus B) divided by 2. 







D 

— 4 " 

H 


























A 


-=4 — K — ■■^ 

G 


B 




c 




p 









lio 
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79>01.01>Q7 (continued) 

35. The first step in mciking a three-view drawing is to: 

a. erase the construction lines. 

b. heavy-in all final lines 

c. locate the center line, 
d. 

79.01.01.08 

36. Thin ink lines are caused by: 

a. excess ink in the pen. 

b. rapid movement of the pen. 

c. dull nibs. 

d. slow movement of the pen. 

37. When inking or trncing a pencil line, the ink Wnc slunild bo: 

a. above the pencil line. 

b. centered over th^ pencil line. 

c. below the pencil line. 

d. longer than the pencil line. 

38. The first lines to ink on a drawing are: 

a. construction lines, 

b. hidden lines. 

c. circles and arcs. 

d. section lines. 

39. Line weight with the LeRoy pens Ls controlled by: 

a. size of tip. 

b . amount of 1 nl< . 

c . darkness o i" 1 ' ne . 

d . type I I'W 

40. Which LeRoy pen will make the widest line: 



d. 



a. 



c . 



//OOO 
//3 

Arc type 
Ruling 



79.01.01.09 



41. 



In the diagram, B shows: 




a vinlhltj line covering a cunter line, 

a visible line behind n center line, 

a visible line belUnd a liidden line, 

a visible line covering a liidden line. 
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7_9_^ 01. 0^. 09 (continued) 



I J) I 111' (1 I /i^'.r. iin, A I H ;i J 



a. center line. 

b. hidden line. 

c. visible line. 

d. construction line 



43. In the diagram, D is a: 

a. visible line. 

b. hidden line. 

c. construction line. 

d. center line. 




v-C 



44. In the diagram, B is a; 

a. center line. 

b. hidden line. 

c. visible line. 

d. construction line. 

45. A hidden line always takes precedence over a: 

a. circle or arc. 

b. visible line. 

c. center line. 

d. border line. 

79.01.01.10 

46. Objectives in drafting are: 

a. accuracy > speed, legibility and neatness. 

b. equipment, instruments, books, and pencils. 

c. reading, slow drawing, ink, and text books. 

d. neat rlrpj.;ings, slow work, and no accuracy. 

47. A pencil drawing, not for reproduction, is made on: 

a. polyester film. 

b. tracing cloth. 

c. tracing paper. 

d. drawing or detail paper. 



48, 



To replace the T-scjunre, triangles, scales, and protractor ust^ w 



paral lel-rul iiig sL raighlcdge 

Lump I aLi» . 

tl ra r L [ n^; inat*h ( lu* . 

niv I a r shoo L . 
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79.01.01.10, (continued) 

49. To draw mechanical curves other than circles or circular arcs, use a: 

a. compass. 

b. electric eraser. 

c. drafting machine. 

d. french curve. 

50. For quick, repetitive work, use a(n) : 

a. template 

b. scale 

c. scriber 

d. printer 
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UNIT POST TEST ANSWER KEY: MECHANICAL DRAWING 



LAP 01: 


1. 


C 




2. 


B 




3. 


C 






A 

A 




5. 


A 


LAP 02: 


6. 


A 




7. 


C 




8. 


A 




9. 


B 




10. 


D 


LAP 03: 


11. 


A 




12. 


A 




13. 


B 




14. 


A 




15. 


D 


LAP 04: 


16. 


B 




17. 


C 




18. 


B 




19 . 


D 




20. 


D 


LAP 05: 


21. 


A 




22. 


C 




23. 


C 




24. 


D 




25. 


C 


LAP 06: 


26. 


C 




27. 


D 




28. 


A 




29. 


D 



30. A 

LAP 07: 31. D 

32. C 

33. A 

34. D 

35. D 

LAI' 08: 36. 15 

37. li 

38. C 

39 . A 

40. li 



LAP 


09 : 


41 . 


u 






42 . 


L 






43 . 


D 






44. 


C 






45. 


C 


LAP 


10: 


46. 


A 






47. 


D 






48. 


C 






49. 


D 






50. 


A 
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OBJECTIVES : 

I. Correctly identify the three basic dimensions used in multiview drav/ings 
based on drafting conventions. 

II. Correctly determine the spacing for a two-view drawing, given surface si 
and object dimensions. 



EVALUATION PROCEDURE : 

Successful completion of this LAP is determined by correctly answering 8 out of 10 
items on a multiple-choice test that is combined with 79.01.01.07 "Centering 
Three View-Drawings" LAP test, and is taken after completing that LAP. 



RESOURCES : 

Technical Drawing , pp. 138-139, 5.18-5.19. 
Basic Technical Drawing , pp. 85-88 Fig. 6-4 and 6-8 

pp. 108-109; 7.7 



PROCEDURE : 

1. Read listed Resources ^or this 
LAP. 

2. Label the 2 basic dimensions 

for each view of the object at the 
right . 

3. Have your instructor check your 
answers. 

4. These dimensions are terms which 
you will be using for size through- 
out the course. 



nncipal Author(s): Jere V7heatley, Sheila Vosen 
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NOTE: Determine the spacing of the views in relation to the drawing surface measured 
from the top line of the title block and exclusive of the border. 



1. 



3. 



To determine horizontal spacing. 

a. Subtract tlie width of the object fnm tho hori widt.h of t.lic 

drawing 'jurfdco. \\\ Llio (?X(iinplo, the objpcl wldUi ^ b'\ «uh1 Uui 
horizontal width = 17". Therefore: 17 - 6 = 11. 



A 



D 



I 



L. 



i". [' 



6" 



b. The remainder (11) must then be divided by 2, since there is space 
on either side of the object, (A and B): 11 •f 2 = S^j" of space on 
each side of the object. 

To determine vertical spacing: 

a. Add vertical dimensions of height and depth. The example shows 3" 
depth and 1" height: 3+1=4" total vertical object space. 

b. Subtract this total from the vertical drawing surface: 9J4" - 4 = 
5h" . 

c. The remainder (5%) must then be divided by 3, since there are 3 equal 
empty spaces on the vertical surface of the paper: 5% + 3 = 1 3/4 

(C = D = E). 

Work through the example in Steps 1 and 2 until you fully understand the 
process and mathematics involved. Then go on to the problem in Step 4. 

Do the following problem based on the information given below and the 
procedure explained in this LAP. 

GIVEN: 

Drawing surface dinensions: 
Object size dimensions: 

PROBLEM : 

The horiztonal spacing equals _ 
The vertical spacing equals 



Hori zontal 
Verti cal 

Width 
Depth 
Height 



17" 
9 1/4" 

9 3/4" 
3 1/16" 
3 1/2" 



Check your answers with the instructor's key. 
5. LAP test is combined with LAP .07. 
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Ooto Published: 

Revised: 



lO/l/ll 



8-14-79 



Pr^^rsim Learnirig Activity Package 



Stud&nt: 
Oete: _ 



PERFORMAfSSCE ACTIVITY: centering thr£E-view drawings 



OBJECTIVE ; 

Correctly determine spacing for centering a three-view drawing given surface and 
object dimensions. 



EVALUATION PROCEDURE : 

Successfully complete at least 80% of the items on a multiple-choice test about 
this LAP. 



RESOURCES : 



Basic Technical Drawing , 7.9, PP. 109-110. 



PROCEDURE: 



1. To find horizontal spacing, 

a. Add totals for horizontal dimensions for which 
width (W) and depth (D) would be 6" on the 
example shown. 

b. Arbitrarily determine spacing between 2 object 
views which is proportional to the object size 
and paper (For example 2") . 

c. Add this to the V7 and D of the objects. j r -j ^ 

d. Subtract this to-'^l from the horizontal surface 
d imensiCT^ 

e. D'^'ide the remainder: by 2. for 2 s^'aces on 
the outside left and riqVit mnrc;irm. 

HINT: Choosing an arbitrary space between objects ii^ best determined by a fool 
for placing the objects at a d i stance f rom each othe-r . Thi distance 
should both look good on the drawing surface, and accommodate dimensions 
between objects. You will learn to see these proportions with experience. 
If you have much trouble with determining spacing, sketch a basic block 
for each of the object views, cut these out and arrange them on your drawing 
surface until you arrive at a suitable spacing. 



rincipal Authorls): Sheila Vosen, Jere Wheat ley 
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2. To determine vertical spacing. 

a. Add the height and depth dimension to the arbitrarily determined space. 

Subtract this number from the total vertical surface, 
c. Divide the remainder by 2. This will give the top and bottom margins. 

NOTE: This Is the procedure you will use to center your drawings using size B 
(12"xl8") paper throughout this drafting course. 

3. Problem: Determine the horizontal and vertical spacing for the following 

problem . 

Drawing surface dimensions: 
horizontal: 17*' 
vertical 9 1/4" 



Object dimensions: 
height: 1 3/4" 
width: 3 1/4" 
depth: 2 1/8" 



Arbitrary Spacing = 

Vertical spacing = 

Horizontal spacing = 

4. Check your answers with instructor (s) answer key. 

5. Take the LAP test. 
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n».,P..Hii,K.H- 10/17/75 
UNIT: LETTERING 



RATIONALE 



In 1935, a standardized form of lettering was adopted by the United States American 
Standards Institute. This form of letter (U.S. Standard Letters) has become the 
accepted style of lettering for mechanical drafting. Other styles of lettering are 
used in other fields. The General Rule to follow is: use whatever style of letter- 
ing conforms to the job as long as it is legible and uniform. 



P REREQUISITES : 

Unit: 79.01.01 — Mechanical Drawing 
OBJECTIVES: 



Letter to specifications, freehanded, using U.S. Standard Lettering Style 

Letter to specifications with the Ames Lettering guide using a developed free style 

Letter specifications, mechanically, when using the Leroy lettering guide. 



RESOURCES : 

Printed Materials 

Basic Technical Drawing , Spencer and Dygdon, Macmillan Company, New York. 
Technical Drawi T^^T ^xth Edition, Giesecke, Mitchell, Spencer and Hill, f^acmi Ian Co 
Lessons in Lettering , Book 1, Third Edition. French and Turnbull, McGraw-Hill, N.Y. 
Supplement on Lettering Styles , developed by Drafting class. 

Audio/Vi sual s 

Video Cassette on Ames, and Leroy Guide. 
Drafting Series. 'Letter i-g" , Do'ibleday Media. 

Eq uipm ent 

As given in Course LEG. 



Prtndpd AuthorU): Sheila Vosen, Chuck Wetterling, Jere Wheatley 
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GENERAL INSTRUCTIONS : 

This unit consists of three Learning Activity Packages (LAPsl. Each LAP will provide 
specific information for completion of a learning activity. 

The general procedure for this unit is as follows: 

1) Read the first assigned LAP. 

2) Begin and complete the first assigned LAP. 

3) Take and score the LAP test. 

4) Turn in the LAP test answer sheet. 

5) Determine the reason for any missed items on the LAP test. 

6) Proceed to, and complete, the next assigned LAP in the unit. 

7) Complete all required LAPs for the unit by following steps 3 .^-hrough 6 . 

8 In this unit, there are some LAPs that have tests combined with other .AP tests. 

These comb ned tests are taken after completing the last LAP covered by the test. 

9) Take the unit tests as described in the Unit LEG "Evaluation Procedures . 

10) Proceed to the next assigned unit. 

PERFORMANCE ACTIVITIES : 

.01 — Freehand Lettering (U.S. Standard Style) 

.02 -- Ames Lettering Instrument (Developed Free Style),, 

.03 — Mechanical Lettering Instruments 

EVALUATION PROCEDURE : 

1 As the student completes each LAP, he/she will take the LAPtest for the LAP 
2. The student takes a multiple-choice unit post test and a unit performance test- 
Successful unit completion is an 80r. on LAP and Unit Tests and meeting the listed 
criteria for the performance test. 

FOLLOW-THROUGH : 

The skills of lettering attained in this Unit shall be one of the basis for evaluating 
future dravn'ngs. 

Print your name ana address neatly on a sheet of paper using guide lines for a height 
of 1/8". 

Go to the first assigned Learning Activity Package (LAP) listed on your Student Pro- 
gress Record (SPR), 
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79>01 .02.01 . 

1 ^ The American Standards call for: 

a. vertical or inclined "lettering. 

b. inclined lettering only. 

c. vertical lettering only. 

d. a mixture of vertical and inclined lettering. 

2. The general rule ^br spacing letters within a word is: 

a. the distance between letters should be equal. 

b. the distance between letters should be as large as a zero. 

c. the area between letters should cover about one-fourth as 
much area as the preceding letter. 

d. tine areas between letters should be about equal. 

3. Pencil lettering should appear:, 

a. dense black, 

b. dull greyr 

c. with different thicknesses of lines, 

d. with the same measureme^nt between letters. 

4. Lettering on drawings should be undp;4ined: 

a . Pio V t; J . 

o. when special emphasis is required. 

c. when it is for a dimension. 

d. only in the title. 

5. Inclined lettering is drawn in strokes that follow the order and direction 

a. that is comfortable for you. 

b. that is unique for inclined lettering. 

c. of vertical lettering. 

d. of all horizontal strokes first, then the vertical . 
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6. The Ames lettering instrument is used: 

a. with an ink pen. 

b. with a 60 degree triangle. 

c. with a T-square. 

d. with a protractor. 

7 . The slanted side of the Ames lettering guide is used for: 

a. cleaning a pencil. 

b. drawing vertical guide lines. 

c. drawing horizontal guide lines. 

d. drawing slant guide lines. 

79.01 .02.03. 

8. The Leroy set is used with: 

a. the ruling pen. 

b. standard pen reservoir pen, or ^'020'* pencil. 

c. the standard mechanical pencil. 

d. a separate piece of pencil lead. 

9. With the Leroy, the guide pin follows: 

a. the edge of the T-square. 

b. grooved letters in a template. 

c. a 45 degree line. 

d. a 60 degree line. 

10. The I ^ -^oy pen is construe, ved of: 

a. three pieces. 

b. one piece . 

c . two pieces . 

d. four pieces. 



ERLC 



-L .o 



79.01 .02.00. A2-2 



UNIT PRETEST ANSWER KEY: LETTERING 



LAP 

01 1 . A 

2. D 

3. A 

4. B 

5. C 

02 6. C 
7. D 

03 8. B 
9. B 

10. C 
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File Coda: . . — 




Date: 

Freehand Lettering (Using U.S. Standard Style) 
PERFORMANCE ACTIVITY: _ 



OBJECTIVE : 

Letter, freehanded, various letters, words and numbers using the accepted 
Standard Style. 



EVALUATI O N_PROCiPWi- 

Instructor will examine lettering for neatness, spacing accuracy and linework. A 
maximum of five errors per assignment sheet will be allowed. 

A score of 80% is needed for successful completion of the LAP test. 



RESOURCES : 

Lessons in Lettering, Book 1. 
Basic Technical Drawing , Chapter 4. 
Attached assignment sheets 
Filmstrip: Lettering 



PROCEDURE : 

Steps 



1. Read t'^e above r2Zource{s) . 

2 View the ..iri.iurip on "Lettering" and the video cassette. 
3'. Leaer, freehanded, the various letters, words """[bers on ass .gnment 
sheets. Do all lettering on the assignment sheet in U.S. Standard btyie. 
4 Turn in completed sheets to instructor for evaluation. 

s! Take the LAP test and proceed to the next LAP, upon successful completion 
of thi s material . 



Principal AuthorU): Q- Fogleman. S. Vosen, J. Wheatley 
ERIC PAGE 1 



Letter the followlna examples usinq the guide lines qiven. Use 1/8 inch letters 
and 1/4 inch letters. ^^^'^^ ^ 




Letter the followinq using 1/8" and 1/4" letters. Always use both horizontal and 



vertical Qu1de lines. 

Q 



a 



j) h 



C 



d 



1^ f 



f 



11 




1 



1 h 

ii 1 



1" 



m 



11 



n 



n 



2 P 

id) 



^1 



1 r 



s 

S ,/ 
t 

u 



2a fl) 



X 

y 

y 



2 



Letter the following sentences using the given guide lines 

GOOD 

OF A 

VELOPED THRU CONS 
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1/8 inch 



1/4 inch 





%3 



J d 5-™«*^ e I.^^CUT the nbovi- KfUtLMici- In t Iio spaces helow. 
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Letter the followinq in the guide lines provided. Part of the exercise . 
is h" lettering and' part is 1/8" lettering. 




1^:8 



Date: 



File Code: 



79,01.02,01,A2-2 

5-19-74 




Date Published: 

Revised: 6-29-78 



LAP TEST: FREEHAND LETTERING 



Pencil lettering should be done with: 

a. 5H or 8H lead. 

b. 2B or 48 lead. 

c. F or H lead. 

d. any size ink pen. 

On working drawings, capital letters are usually: 

a. 1 meter high. 

b. 1 inch high. 

c. 1/2 i nch high. 

d. 1/8 inch high. 

Americar Standard lettering looks like: 

f\A)D "'and ""/J/uD "rMD 



The relationship of lower case letters to upper case letters should be: 

a. The width plus the height. 

b. Half the size. 

c. A ratio of 2 to 7. 

d. A ratio of 3 to 5. 

The space between words should be about as large as the letter: 



a. 
b. 
c. 
d. 



U 
W 
B 
0 



Pencil lettering should appear: 

a. dense black. 

b. dull grey. 

c. with different thicknesses of lines. 

d. with the same measurement between letters 
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7. Lettering on drawings should be underlined: 

a. never. 

b. when special emphasis is required. 

c. when it is for a dimension, 

d. only in the title block. 

8. Inclined lettering is drawn in strokes that follow the order and direction: 

a. that is comfortable for you. 

b. that is unique for inclined lettering. 

c. of vertical lettering. 

d. of all horizontal strokes first, then the vertical. 

9. The height of whole numbers should be: 

a. 1/2 inch. 

b. 1/4 inch. 

c. 1/8 inch. 

d. 3/4 inch. 

10. The height of fractions using 1/8 numbers should be: 

a. 3/4 inch. 

b. 1/3 inch. 

c. 1/2 inch. 

d. 1/4 inch. 
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LAP TEST ANSWER 



1. 


C 


2. 


0 


3. 


B 


4. 


C 


5. 


D 


6. 


A 


7. 


8 


8. 


C 


9. 


c 


10. 


D 
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KEY: FREEHAND LETTERING 
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Fil9 Coda: 



79.01.02.02 :A2-0 



\iniii 



Gate Pubtiihed: 



Revised: 8-14-79 



Student: 
Ooto: _ 



Ames Lettering Instrument 



PERFORMAiNSCE ACTIVITY: 
OBJECTIVE : 

Correctly use an Ames lettering guide. 
EVALUATION PROCEDURE : 

Instructor will examine work for neatness of lettering and correct usage of the Ames 
lettering guide. No more than three errors will be allowed. 

Successful completion of this LAP is determined by correctly answering 8 out of 10 
items on a multiple-choice test that is combined with "Mechanical Lettering Instru- 
ments" LAP test and is taken after completing that LAP. 

RESOURCES : 

Technical Drawing , page 72 (paragraph 3.17). 
Ames Lettering Guide Instruction. 
Supplement on Lettering Styles. 
Video Cassette on use of Ames Guide. 
PROCEDURE : 

1. Read the above resource (s). Ask the instructor for a copy of the handout on 
lettering styles. 

2 Using the /ui.t^s ietterinn guide, letter the entire alphabet in upper case first in 
1/4" letters and then in 1/8" letters using yuur own individual styie. 



3. Have the work evaluated. 

4 Using the Ames lettering guide, letter the entire F.valuation Procedure above 
first 1n 1/4" upper case letters and then 1/8" upper case letters using your 
own Individual style of lettering. 



5. Have the work evaluated 



PrincipsJ Author(»): Q- Fogleman, S. Vosen, J. Wheatley 
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HOW TO USE THE AMES LEHERING GUIDE 




^ Willi your Ami's Lrilftriiig Giiidv it 

^"^S^r^ possihit; to drtiw ^^niiit; liiir.s ;ii)tl slop<: 

///'^ o o/ y^ \ lines for lo.l'ci iiiji niul uiuul»'i iiig from 



To turn the disc clockwis€y hold the frame at the upper lefthand cor- 
ner jvith the left hand. Rotate the disc tvith the ri^ht hand. To turn the 
disc counter-clockwise^ use the reverse procedure. 

Use a 4H or harder drawing pencil sharpened lo a eonical point. With 
your lee square or straight edge in the drafting position, place tlie base of 
the guide, readable side up, against the top edge of the straight-edge. 
RIGHT-HAND COLUMM OF HOLES: In the coliinm of holes marked 
2/3, the body of the lower ease letters will he 2/3 that of the capital 
letters. This ratio is the Reinhardt System. 

Place the pencil in the second hole from the lop. Kt'<:p the pcnr:l in a 
plane that is perpendicular to the paper, but inclined alij^litly in the 
direction that you are drawing lines. 

With tlie pencil, slide the guide to the rifiht keeping the l»;ise in 
coiitael with the tec square until you have reuclied the terminal jioint, 
drawing the line lightly. Upon completlou of the first line, uu)Ve the 
pencil down hole by hole, repeating lUv prorcdure and drawing alter- 
nately to the left ami then to the right. 

Yon now have one set of three guide lines l/'t incli high. To draw 
two more sets, rt:peat tht; procedure using the rest of tlu* hobs in the 2/3 
column. ScL- the right side of I''ig. 1. Note lliot the three sets of tlucr 
hole.s are grouped hy the elliptical litu-s, not only in the 2/3 column but 
the 3/5 as well. 

Drawi.vc Mork. Than Thruk Skts of Guidk I^ines: Move the lee 
square and guide down until the top hole in the 2/3 column coincides 
with the bottom line of the last set of guide lines drawn before shifting 
the guide. Do not use this top hole. It is there only to give proper 
spacing between lines when the guide must be moved. Now place ihe 
pencil in the second hole and draw lines as before. 
LEFT-HAND COLUMN OF HOLES: In the 3/5 eolmnn, the Ixidy of 
lower ease len^ will be 3/5 tliat of capitals. This ratio is usually used 
bv C'wll Kiigirii;ers, To ubc &'h "olumn, proceed identically as above. 

SLOPE Always remember . . . draw slope lines 




63 degreu slope Jii^Ps 



vcrtica] slope lines 
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a.mm column of "™->;S;.J'';;,;;'i;"; t'v'n't vl.°iiS 

wilh many other u.es such as: ^^oss-Skctioninu: Kor l/B" .^|mu- 

inc set the index mark on the 
(iise (near the 2/3 fraolion) at tlw' 
cVo:in^Si^i:;=i:^ 1/a mark on the frame for 3/^2 oi 

r^=r:r^;ir^ :-r ., ;L r:rir:.^f^- ^/^g"^ set the dise at the corrt's- 
wm^^E^^^^^^-^^rr-TL^ ponding marks on ihe frutne. bet 
^^^S~E£^H^Si^ fhe edge of your straight edge par- 
tit^mtUffltL^,--, allel to the desired lines and pioi-erd 

~ •■ as shown in the upper Icft-haml 

corner of Fig. 3. 

ZZL ... F„.c.,o.s.. Sec .he H,.U side of Fi. 3 for si.- 

of fraetions in relation to whole numbers. wcr r.se 

Gu,o. L:n.s: To assist ^^A^H'^'::^'^^ ^ ^^^ 
letter* such ns g, J, P. "J; holes See the upper right side of 

Sg. 3' iftl sks desred.'go to tie 7.h, 8th, 10th. and bot.o.n 

'i;:."A..UC..tO.S: Man. are .ossihle ...ch as ~ 

Block Lettkrs: Several exa.uples are shown at the .^ht suh of ... 4. 

Guide Lines up to VA Inches in • 
HitCH'': Constriiet parulM Hue* 
at' the desired heieht, using ihc 

ton und bottom holes in lh<' leiiter 

coliinin. For the 3/5 ratio drop 4 

spaees to the 5lh hole and draw the 

tfcird guide line. With 1 holes and _ . 

thus 10 spaees. this wd give the 

2/5 - 3/5 ratio. See the Mi su\t of 

Fig. 4 for an iltustrution of VA men ^ 

guide lines. ^ . . i ,.iv 

bloeks and grid lines i^"'" ''f'f f.°l as well as guidelines 

USES OF SYMBOL ON KJ^^HT-HAND SIDE 0FJ;H^^^^^^^^^^ 
Z:Santa£d"S &e Xis^h Ir.. and a short leader 
weld symbol. 
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Activity Package 



Student: 



Date: 



PERFORMANCE ACTIVITY: 



Mechanical Lettering Instruments 



OBJECTIVE : 

Letter in ink using a Leroy lettering instrument. 



EVALUATION PROCEDURE : 

Instructor will examine lettering for neatness, spacing, accuracy and linework. No 
errors will be allowed in the lettering. 

Successfully complete at least 80% of the items on a multiple-choice test about this 
LAP. 



RESOURCES : 

Technical Drawing , pages 78-80 (paragraph 3.25). 

Pamphlet on Leroy Equipment 

Video cassette on use of Leroy Guide. 



PROCEDURE : 

NOTE- Beforn beginn^'ny: 1) Make sure the instructor has sliown you how to take your 
pens .^oart and properly clean them. 2) Have your instructor show you how to 
use the yui-Je for letter spacing and line spacing. 

1. Redd the resource(s) for use of the Leroy lettering instrument. 

2. Letter, in ink, the entire alphabet in upper case and lower case letters and 
the numbers. Use a Leroy lettering instrument, guide no. 140-C, pen no. 1. 

3. Letter the paragraph above (step 2) in four lines using upper case letters. 
KEY POINT: Size of templates is in thousandths of an inch (i.e., 140-C - .14 
in height). 

4. Have the work evaluated. 

5. When satisfactory, take the LAP test. 



Principal Aiithor{s): C. Wetterling, J. Wheatley, S. Vosen 
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Student: 
Date: 



File Coda: 79.01 .02.02,- ,03A2-2 



_ Date Published: - 6/1 9/74 



(iountaln^Plaixu Education 8c 
conomic Development 
JProgram, Inc. 

jGlaagow AFBT^^^^P^^^^Sai^ 



LAP TEST: 



AMES LETTERING INSTRUMENT/ 
MECHANICAL LETTERING INSTRUMENTS 



1 . The numbers on the bottom of the disc in the Ames instrument 
indicate: 

a. the number of letters to the inch. 

b. tine heights of letters in thirty-seconds of an inch. 

c. the angle to use for slant lettering. 

d. the fractions that can be drawn. 

2, The Ames lettering instrument is used to: 

a. draw capital letters. 

b. draw small letters, 
c* draw guide lines, 
d. draw numbers. 

3, The Ames lettering instrument is used: 

with an ink pen. 
with a 60 degree triangle, 
with a T-square, 
with a protractor. 

4, The slanted side of the Ames lettering guide \^ used for: 

cle'".. .Ir^g a pencil . 
drawing vertical guide lines, 
drawing horizontal guide lines, 
drawing slant guide lines. 

j 5. The most widely used mechanical lettering instrument is the: 

a. Varigraph. 

Ib. Wrico Ffen and Guide, 

c. Letterguide Sct^iber, 

d. Leroy. 

! 




a. 
b. 
c . 
d. 



S a . 

b. 

8 d. 
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6. The numbers on the Leroy template(80, 100,120,etc.) indicate: 

a. the letter height in thousandtf-^s of an inch, 
the number of letters to the inch. 

c. the recommended pen size. 

d. the letter height in thirty-seconds of an inch. 

7. The numbers on the Leroy template (00,0,1 ,2, etc.) indicate: 

a. the number of letters to the inch. 

b. the recommended pen size. 

c. the letter height in thousandths of an inch. 

d. the letter height in thirty-seconds of an inch. 



8. The Leroy set is used with: 



a. the ruling pen. 

b. standard pen, resp i^en, or ^^020" pencil. 

c. the standard mechanical pencil - 

d. a separate piece of pencil lead. 

9. When using the Leroy, the template is placed: 



a. along a french curve. 

b. along a straight edge. 

c. on top of the scriber. 

d. on top of the varigraph. 

10. Witfi the Leroy, the guide pin follows: 



the edge of the T-square, 
yv-^r-'^veu letters in a "Template, 
a 45 degree line, 
a 60 degree line. 



EKLC 
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L-AP TEST ANSWER KEY: AMES LETTERING INSTRUMENT/ 

MECHANICAL LETTERING INSTRUMENTS 



L-AP 

02 1 . B 

2. C 

3. C 

4. D 

03 5. D 

6. A 

7. B 

8. B 

9. D 
10. B 
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File Code; 



Data: Date PubliJhad: 



11-5-74 




Revised: 8-14-79 
UNIT PERFORMANCE TEST: LETTERING 



LE 

OBJECTIVE 1 



Given a paragraph, the student will freehand print it, "sing U S Standard Style, one 
time using 1/8" high letters, and a second time using 1/4" high lettering. 

OBJECTIVE 2 : 

Given a paragraph, the student will freehand letter it, using developed individual style, 
once using 1/8" letters and a second time using 1/4" letters. 

OBJECTIVE 3 : 

Given a paragraph, the student will ink it, using the Leroy equipment, #140 guide and the 
appropriate pen for that guide. 

TASK : 

The student will freehand print the assigned paragraph, in U.S. Standard Style, once 
using 1/8" high lettering, and once using 1/4" high lettering. 

The same paragraph will be lettered using individual style in 1/8" and 1/4" lettering. 

Also, the same paragraph will be printed using the ^140 Leroy guide and the appropriate 
pen. 

ASSIGNMENT : 

Use all upper case letters: 

"Although men have not been able to get together on a world language of words 
and sentences, there has actually been a universal language in us- since the 
earliest times; the graphic language." 

CONDITIONS : 

The drawing is to be completed in a typical drafting room setting, using the equipment 
listed on the unit LEG. 

The student will not be able to use the instructor(s) or other students as a resource. 
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Studsnt: 
Date: 



Family Pay Number: 



PERFORMANCE CHECKLIST: 



File Code: 79.01 .02.00.A1-5 



Date Published: 11 /fi/74 

Revised: 8-14-79 
Sex: M F (Circle 1) 



OVERALL PERFORMANCE: Satisfactory Unsatisfactory 



CRITERION 
Met Not Met 



ObiectivG 1 : 






1 1/8" lettering is neat and legible 







Criterion: (ASA Standards), Technical Drawing, p. 64 







2 1/8" lettering has uniform spacing 







Critprinn- (A^A ^it^nHarHc;) . Technical Drawing, p. 65 






3 1/8" lettering has uniform height 






Criterion: (ASA Standards), Technical Drawing, p. 65 






4 1/8" let+pyc; are of uniform inclination or are uniformly 






vert; cal 






Criterion: (ASA Standards) , Technical Drawing, p. 65 






5 1/4" lettering is neat and legible 






Criterion: (ASA Standards), Technical Drawing, p. 64 






6 1/4" lettering has uniform spacing 






Criterion: (ASA Standards), Technical Drawing, p. 65 
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CRITERION 
Met Not Met 



7. 1/4" lettering has uniform height 






fr-itprinn: f ASA Standards ) , Technical Drawing, p. 65 






8. 1/4" letters are of uniform inclination or are uniformly 






verti cal 






f 

• 

Criterion: (ASA STandards), Technical Drawing, p. 65 












i;u J ci. Live t_, 

9. Leroy lettering is neat 






Criterion: All letters consistent with the lettering guide, an( 


i no unnec 


essary 


lines. Technical Drawing, Giesecke, p. 80 






10. All Leroy letters are of uniform weight. 






Criterion: No irregular line weights 






11. Proper spacing is used between all words and lines. 


-- - 




Criter^nn- (ASA Standards), Technical Drawina., Giesecke, pp. 7 


3-81 




12 All words are correctly spelled in all exercises. 






Criterion: Spelled exactly as given in the assigned task 






1-^ ThP drawina is completed in soecified time limits 




I 


Criterion: Not to exceed 1-1/2 hours 












The student must meet criterion on 10 line items to obtain an ove 


?|rall scor 


6 


of satisfactory. 
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Date Published: 
Revised: 



3-5-79 



12-03-79 



79 
1. 



■01.02.01 -- U.S. Standard 
The recommended angle for inclined American Standard lettering is; 



a . 
b. 



90O 
750 



c. 

d, 



68' 
60 



.0 



2. The lead recommended for lettering in this course is: 



a. 
b 



H 

2H 



c . 
d. 



4H 
5H 



3. 



In American Standard Lettering, the height of a lower case letter is what part of 
the height of an upper case letter? 



a. The same height. 

b. Half the height. 



c. Two-thirds the hei.ght. 

d. Three-quarters the height. 



4. The general rule for spacing letters within a word is: 

a. The distance between letters should be the size of a zero 

b. The areas between letters should be about equal. 

c. The distance between letters should be 1/32 of an inch. 

d. The area between letters should be the size of a zero. 

5. Guide lines for lettering should be used: 



a. Never 

b. Rarely 



c. Only on 1/8" letters 

d. Always 



79 
6. 

7. 



. 01 . 02 . 02 — /:\mes Lettering Guide 

Guide lines drawn with the Ames Guide are drawn with 



6H 
4H 



c , 
d 



2H 
H 



If the reference mark on the Ames Guide is set at 10, what will be the height of 
the letter? 



b. 



1/10" 
5/8" 



c. 5/16" 

d. 1/32" 



8. The proper relationship of whole numbers to fraction is shown in 
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9, The requirement(s) for free style lettering is (are): 

a. Consistant c. Legible 

b. Neat d. All of these (a, b, and c) 



10, Space between one line and the next is: 



a. 1/8" 

b. 2/3 letter height 



c . 



Letter height 
1/4" 



79.01.02.03 LeRoy Lettering Guide 

11. In your set, you have a LeRoy Template KE-61-0300-120CL. What is the nominal height 
of the letter? 



12. With the LeRoy, the tracer pin follows the: 

a. Edge of the T-square 

b. Letters on the template 

c. Hurizontal guide groove 

d. edge of the template 

13, The LeRoy Automatic Reservoir Pens consist of: 

a. 7 parts c. 3 parts 

b. 5 parts d. 2 parts 

14- The evenly divided spaces on the edge of the lettering guide are used: 

a- To measure the height of the letters. 

b. To space lines. 

c. To space letters on a line- 

d. Instead of an architect's scale. 

15. Which tenplate do v;e use for 1/4" letters? 



a, .120 inch 

b. 12/32' s 



c . 



120 mill imeters 
.300 inches 



a. 



2^5CL 
175CL 



c. 



140CL 
120CL 



79.01.02.00:82-2 
Revised: 12-03-79 



UNIT POST TEST ANSWER KEY: LETTERING 



79.01.02.01 

1. C 

2. A 

3. C . 

4. B 

5. D 

79.01.02.02 

6. A 

7. C 

8. C 

9. D 
10. B 

79.01.02.03 



11. A 

12. B 

13. B 

14. C 

15. B 
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UNIT: GEOMETRIC CONSTRUCTION 



RATIONALE : 

Much of the work produced by the draftsman is based on plane geometry. However, the _ 
true geometric method allows only the use of a straightedge and a compass. In Geometric 
Construction, you are allowed to use any instrument to do the job with greater speed 
The construction problems which will be studied in this Unit are those most often used 
by draftspersons to solve problems and to construct working drawings. 

PREREQUISITES : 

Unit: 79.01.02 -- Lettering 
OBJECTIVES : 

Apply the principles of Geometric Construction by making a drawing of an object from a 
given illustration. 

Identify the terms, principles and techniques used in Geometric Construction. 
RESOURCES : 

Printed Mat e ri al s 

Basic Technical Drawing . Spencer and Drydon , riacmillan Company, New York. 
Enqi 7reering"DFawTFg and Graj^hjcJIechnolo^. French and Vierck, Eleventh Edition, 
M "McGraw-Hill Book Company, New York. 

Mechanical Drawing . French and Svenson , Webster Division, McGraw-Hill Book Company, 
Ngw York 

Technical Drawing. Sixth Edition, Giesecke, Mitchell, Spencer and Hill, Macmillan Co. 

Oiudi o/Vi sual s 



Fqui pment 



Video casseice for Unit 3. 

As listed in Course LEG. 
GENERAL INS T RUCTI ONS: 

This unit consists of 22 Learning Activity Packages (LAPs). Each LAP will provide 
specific information for completion of a learning activity. 



Principal Author(s): C. Wetter! ing 
Revised: J, Wheat! ey 
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GENERAL INSTRUCTIONS : (continued) 

The general procedure for this unit is as follows: 

1) Read the first assigned Learning Activity Package (LAP). 

2) Begin and complete the first assigned LAP. 

3) Take and score the LAP test. 

4) Turn in the LAP test answer sheet. 

5) Determine the reason for any missed items on the LAP test. 

6) Proceed to and complete the next assigned LAP in the unit. 

7) Complete all required LAPs for the unit by following steps 3 through 6. 

8) In this unit, there are some LAPs that have tests combined with other LAP tests. 
These combined tests are taken after completing the last LAP covered by the test. 

9) Take the unit tests as described in the unit LEG "Evaluation Procedures". 
10) Proceed to the next assigned unit. 

PERFORMANCE ACTIVITIE S: 

.01 Dividing a Line into Equal Parts 

.02 Bisecting a Line 

.03 Enlarging a Drawing 

.04 Bisecting an Angle 

.05 Copying an Angle 

.06 Triangle Construction 

.07 Constructing Equilateral Triangles — Compass and Triangle Method 

.08 Square Construction Compass and Triangle Method 

.09 Inscribing a Square In a Circle Triangle and Compass Method 

.10 Circumscribing a Square About a Circle Triangle and Compass Method 

.11 Inscribing a Pentagon in a Circle — Divider and Geometric Construction Methods 

.12 Compass Method of Inscribing a Hexagon in a Circle 

.13 Hexagon Construction 

.14 Constructing an Octagon 

.15 Rectifying an Arc 

.16 Drawing an Arc Through Three Points 

.17 Drawing a Line Tangent to a Circle 

.18 Drawing an Arc Tangent to an Arc and Line 

.19 Drawing an Arc Tangent to Tvio Intersecting Lines 

.20 Drawing an Arc Tp-^uent to Tv;o Arcs 

.21 Ellipse Construction Trammel, Concentric Circle, and Compass Method 

.22 Applying Techniques of Geometric Construction 

EVALUATION PROCEDURE : 

1. The student takes the LAP multiple-choice pretests. Successful completion is 
8 out of 10 items for each LAP. 

2. The student takes a multiple-choice unit post test and a unit performance test. 
Successful unit completion if meeting the listed criteria for the performance test. 

FOLLOW-THROUGH : 

The skills of Geometric Construction attained in this Unit shall be the basis for con- 
struction in future drawings and shall be monitored throughout the entire Course. 



NOTE; Do all your drawings on the back of the LAP sheets. 
O „ to the first assigned LAP listed on your Student Progress Record (SPR). 



student: File Code: 79,01 ,03>00, A2-2 

Date: Date Published: 6/20/74 



UNIT PRETEST: GEOMETRIC CONSTRUCTION 
79,01 ,03,02. 

1 , Bisect means divide into: 

a, two equal parts. 

b. two parts. 

c. three equal parts, 

d, three parts, 

2. Which is the method for bisecting? 
a. 

- -^ 

C* 

79.01 .03.03. 



3. A diagonal is: 

a line passing through the center of a sphere. 

b. a line through two points on an arc. 

c. a line from corner-to-corner in figure. 

d. another name for a diameter, 

4. A circ ascribed regular polygon is: 

a. a secant. 

b. drawn inside of a circle. 

c. drawn around a circle. 

d. cut off on one end not parallel to the ba^^e. 
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79.01 .03 .03 . continued: 

5. A line or drawing nr»ay be enlarged or reduced by: 

a. inscribing the regular polygon. 

b. drawing diagonals of a geometrical figure to form similar triangles. 

c. bounding the plane figure with straight lines. 

d. bisecting the diagonals. 

79.01 .03.04 > 

6. A line segment extending from the center of a circle to the curve is: 

a. a chord. 

b. a diameter. 

c . a radius. 

d . a secant. 

7. To divide into two equal parts means to: 

a. inscribe. 

b. bisect. 

c. erect a perpendicular. 

d. trisect. 

79.01 .03.05. 

8. An angle measuring less than 90 degrees is said to be: 

a. acute. 

b. obtuse. 

c. scalene. 

d. i'^OSCC;lr?S . 

9. A triangle with one 90 degree angle is: 

a. right triangle. 

b. equilateral triangle. 

c. scalene. 

d . obtuse . 

10. A triangle with three sides equal and three angles equal is: 

a. obtuse. 

b. equilateral . 

c. isosceles. 

d . scalene . 



79.01 .03.00. A2-2 



79.01 ,03,06, 

11 . Arcs having the sanne center are said to be: 

a* concentric. 

b. scalene. 

c. secant. 

d. chorded. 

79.01 .03.08 > 

12. The construction shown below is a solution to the problenn of: 

a. constructing an equilateral triangle. 

b* constructing a right triangle fronn three given sides. 

c. constructing a perpendicular to line AB. 

d. bisecting line AB. 



79,01 .03.17,13,19, 

13. A hexagon has: 

a. flV<^ 

t . six sides . 

c. 1/8". 

d . eight sides . 

14. The combination of instruments shown below that are used to const 
a hexagon is: 
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d. 



a. 
b. 



c . 



1 and 2. 

2 and 3 . 
1 and 3 . 



1 and 2 and 3 , 
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79.01 .03.24, ' 

15. To draw a circle through three given points: 

a. use one of the given points as center. 

b. construct perpendicular bisectors of two chords of the arc. 

c. lay off the length of the arc first, 

d. draw a right polygon with the points av dne corners. 
79.01 .03.25,26327328. 

16. To obtain a smooth joint between tangent lines: 

a. terminate the lines at the point of tangency. 

b. overlap the lines slightly. 

c. draw one of the lines just short of the point of tangency. 

d. draw both lines short of the point of tangency and then fill it in. 

17. When drawing tangencies on an ink tracing, draw: 

a. all the curved lines First. 

b. all the straight lines first. 

c. construction lines heavy and dark so they can be seen easily. 

d. the tangent lines In pencil on the tracing, then ink over the pencil. 

18. When tracing tangencies in ink, it helps to: 

a. mark the points of tangency with a pencil. 

b. mark the points of tangency with a pen. 

c. not mark the points of tangency. 

d. rub pounce into the pencil copy of the tangencies. 

79.01 .03.3^ 

19. The first lines to ink on a drawing are: 

a. circles arcs . 

b. horizontal lines. 

c. vertical lines. 

d. border lines. 

20. When corrections are needed on a pencil drawing that is to be inked: 

a. make the corrocttons in pencil befor'o Inklnq. 

b- make the corrections in Ink as you come to them. 

c. make the Ink copy, mark the errors, and redraw It. 

d. make the Ink copy, then erase and correct errors. 

er|c 



79 . 0 1 . 03 . 00 . A2-2 
UNIT PRETEST ANS\A/ER KEY: GEOMETRIC CONSTRUCTION 



LAP 



02 



1 . 

2, 



A 
B 



03 



3. C 

4. C 

5. B 



04 



6. C 

7. B 



05 



8. A 

9. A 
10. B 



06- 
24 



11 . A 

12. A 

13. B 

14. C 

15. B 



25- 
32 



16. 
17. 
18. 
19. 



D 
D 
A 
A 



20. A 
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OB JECTIVE : 

Divide a given line into equal parts using a geometric construction method. 
EVALUATION PROCEDURE : 

The instructor will check the procedure of the construction and check the accuracy 
with a divider. No errors are allowed on this LAP. 

Successful completion of this LAP is determined by correctly answering 8 out of 10 
items on a multiple-choice test that is combined with "Enlarging a Drawing" LAP test 
and is taken after completing LAP .03. 

RESOURCES : 

Basic Technical Drawing , pg. 71 (Fig. 5-2 and 5-3) 
Basic Drafting Tools: (see Unit LEG) 
Drafting Furniture: (see Unit LEG) 

PROCEDURE : 

1. Read the resource (s). 

2. On the back of this paper divide three lines into the following parts: 

(Do not use your sca^e except to draw the given line to length) 

Line AB 3 5/8 long into 3 equal parts. 
Line CD 6 7/32 long into 7 equal parts. 
Line EF 4 1/2 long into 5 equal parts. 

3. Write the definition for the following words on this sheet (use good freehand 
lettering) and illustrate the definition with a sketch: 

paral lei 
perpendicul ar 
vertical 
horizontal 
inci ined 

4. Have the work evaluated. 

Principal Author ($): C. Wetterling, S. Vosen 
Revised: J. Wheatley 
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Date Published: 1 1 /4/7S 
Revised Date: 8-15-79 

Leariiirig Activity Package 

Student: 



Oaie: 

PERFORMANCE ACTIVITY: BISECTING A LINE 

OBJECTIVE : 

Bisect a given line using first, the triangle method, and second the geometric 
construction or compass method. 

EVALUATION PROCEDURE : 

The instructor will check the procedure of construction and accuracy of the 
work with a divider or scale. No errors are allowed on this LAP. 

Successful completion of this LAP is determined by correctly answering 8 out 

of 10 items on a multiple-choice test that is combined with "Enlarging a Drawing" 

LAP test and is taken after completing LAP 03. 



RESOURCES : 

Basic Technical Drawing / pg. 71 (Fig. 5-5) 
Technical Drawing , pg. 91 (Fig. 4.8 and Fig. 4.9) 

Basic Drafting Tools: (See Unit LEG) 
Drafting Furniture: (See Unit LEG) 




Mi>unUin*KUlnA Rduc«tlrm Ac 
Kconoiitlr Dcvrtnpmenl 
PriiKf^m. Inc. 

(UskMKow A I'll. M«inUni« 69211 




PROCEDURE : 

1. Read the above r^^jource(s) for the two procedures for bisecting a line. 

2. B^.Dect each line below twice, once using the triangle method, and once using 
the geometric construction method. (CompasS method). 

Line 1: 2 7/8 inches 
Line 2: 1 3/4 inches 
Line 3: 3 inches 

3, Write definitions for the following terms on the same drawing sheet using 
good freehand lettering: 

Bisect 
Intersect 

4, Have the work evaluated. 



Principal AuthorU): C- Dvorak 
Q Revised by: S. Vosen, J. Wheatley 
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Leaming Activity Package 



Student: 
Dale: _ 



PERFORMANCE ACTIVITY: enlarging a drawing 



OBJECTIVE ; 

Enlarge a drawing using the proportional dividers. 
EVALUATION PROCEDURE : 

The instructor will evaluate the procedure and check the accuracy of the work 
using a scale and dividers. No errors are allowed. 

Successful completion of this LAP is determined by correctly answering 8 out 
of 10 items on a multiple-choice test. 

RESOURCES : 

Technical Drawing , pg. 40 (para. 2-41 Si Fig. 2.50) 
Instructions for Using Proportional Dividers. 
Basic Drafting Tools: (See Unit LEG) 
Drafting Furniture: (See Unite LEG) 
Proportional Dividers 



PROCEDURE: 



1. 
2. 

3. 



Read the above resource (s). 

Practice \.^th tne proportional dividers and apply it to the drawinq shown 
below. 



Enlarge the drawing to twice its original size on a separate sheet of paper, 
NOTE: Do not use a scale to make the enlargement. 
4. List 2 other means of enlarging a drawing. 



5. Have your work evaluated 
and take the LAP test. 



ERIC 



Principal Auttior(j): Dvorak 

Rovih;od by: S. Vosimi, J. Wl^eatle/f r ,4 



File Code: 70. 01 .03 ,0i/03. A2-0 



Date: 



Date Published: 3/5/80 




LAP TEST: Dividing a Line Into Equal Parts/Bisecting 
a Line/Enlarging a Drawing 



79.01.03.01 

1. The construction shown below is a solution to the probl 

a. drawing lines parallel to AB. 

b. dividing line A into a number of equal parts. 

c. constructing a development. 

d. dividing line AB into a number of equal parts. 



2. To intersect means to: 

a. cut across. 

b. divide into two equal parts. 

c. use a compass on it. 

d . use dividers . 

3. A line which is perpendicular to a horizontal line 

a . bi sected . 

b. vertical 

c. inclined, 
d . paral lei . 

4. Using une niechod shown on LaP .01, you can divide a 

a. 7 parts. 

b. 4 parts. 

c. 2 parts . 

d. all the above- 




id 
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79.01,03.02 

5. Bisect means to divide into: 

ii . two oqual parts . 

b. two parts. 

c. three equal parts. 

d. three parts. 

6. Which is the geometric method for bisecting a line? 



79.01.03.01/03.A2-0 



a. 
b. 



4- 



7. The triangle method of bisecting a line uses which angle of the triangles? 

a. 30° 

b. 45° 

c. 50° 

d . al 1 of the above . 

8. An example of a diagonal is: 

] 



c 



b. [3 



e 



79.01.03.03 

9. The prcportional dividers sr^ould be set on what number to double or 
;.alve a dimension? 



a . 
b. 



c. 
d. 



10. Which of the following is NOT a method used to enlarge a drawing? 



a . Incl ined Method 

b. Diagonal Method 

c. Grid Square Method 

d. Proportional Method 
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79.01.03.01/03.A2-0 

3/5/80 



LAP TEST ANSWER KEY: 

Dividing A Line Into Equal Parts/ 
Bisecting a Line/ 
Enlarging A Drawing 



LAP 



1. 


D 


2. 


A 


3. 


B 


4. 


D 


5. 


A 


6. 


B 


7. 


D 


8. 


B 


9. 


B 


10. 


A 
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File Code: 79 . 01 . 03 . 04 . Al ^0 




Date Published: 11/4/75 

Date Revised: 3/5/80 



Leamiog Activity Package 



PERFORMANCE ACTIVITY: 



Student: 
Date: _ 

BISECTING AN ANGLE 



OBJECTIVE : 

Bisect a given angle using the compass method. 



EVALUATION PROCEDURE : 

successful completion of this LAP is determined correctly answering 8 out^ 
of 10 items on a multiple-choice test that is combined with Copying An Angle 
LAP test and is taken after completing that LAP. 



RESOURCES : 



Basic Technical Drawing / pg- 72 (Fig. 507) 

Basic Drafting Tools: (See Unit LEG) 
Drafting Furniture: (See Unit LEG) 



PROCEDURE : 

1. Read the above resource (s) for the procedure to bisect an angle. 



2. 



Practice this method by bisecting all the angles of the following 
triangles: Isee page 2.) Do not use your protractor to bisect the angles. 

3. What must the sum of the interior angles of a triangle total? degrees 

4. Measure each angle with a protractor. Write your answers below: 

A = degrees E = degrees M = legrees 

B = degrees F = degrees N = degrees 

C = degrees G = degrees 0 = degrees 

5. Wri.^-e the definition for the following terms (use good freehand lettering): 
A. Radius B. Arc C. Angle 

6. Have your work evaluated, and go on to LAP .05. The LAP test will be 
taken after LAP .05. 

Principal Author(s): C Wetterling 

CD?r- Revised by: S. Vosen 1 Q 

t:i\lV> J, Wheatley ' J 



79.01.03.04.A1-0 




N 



O 

(NOTE: How can you tell if your bisectors are accurate?) 
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File Code: 79, 01 , 03 , 05 , A2-0 




Date Published: 11/4/75 

Date Revised: 8-15-7^1 



Learning Activity Package 



Student: 
Date: ^ 



PERFORMANCE ACTIVITY: COPYING an angle 



OBJECTIVE: 



Copy a given angle at a new location using the compass method. 



EVALUATION PROCEDURE : 

Instructor will check work for the proper procedure and accuracy of transferring 
an angle to a new location. An allowance of 1/2° will be considered satisfactory. 

Successful completion of this LAP is determined by correctly answering 8 out 
of 10 items on a multiple-choice test. 



RESOURCES : 

Basic Technical Drawing , pg. 72 (5-8) 

Basic Drafting Tools: (See Unit LEG) 
Drafting Furniture: (See Unit LEG) 



PROCEDURE : 

1. Read the above resource(s). 

2, Copy the ^ Hewing angles at l:heir new locations using the method given in 
the Resource(s). 

(See Page 2) 



ERLC 



Principal Author(i): 
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Page 2 



79.01.03.05.A2-0 
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p^gg 3 79. 01. 03.05. A2- 
Procedure : continued 

3. Give the definition for the following terms (use good freehand lettering). 

A. Chord 

B. Acute angle 

C- Isosceles triangle 

D. Right triangle 

E. scalene triangle 

F . Vertex 

G. Base (of a triangle) 

H. Equilateral triangle 



4. Have the instructor evaluate your work. 

5. Take the LAP test. 



StudMt: 



File Code: 79. 01 , 03 . 04/05 , A2-0 




Date: 



Date Publiihed; ^'^^JJ^ 
Revised: 3/5/80 



LAP TEST: Bisecting An Angle/Copying An Angle 



79.01.03.04 



An example 



of a radius is: 



a. e 



c. Q 



2. 



3. 



4. 



A line segment extending from the center of a circle to the curve is: 

a. a chord. 

b. a diameter. 

c. a radius. 

d. a secant. 

A continuous portion of a circle or curve is: 

a. a chord. 

b. a secant* 

c. an arc. 

d. a radius. 

The figure formed by two lines extending from the same point is: 

a. an angle. 

b. a secant. 

c. a polygon. 

d. a diagonal . 

If all 3 anglei> of a triangle are bisected, the bisectors: 

a . are parallel . 

b. are perpendicular. 

c. meet at one point. 

d. form a triangle. 

01 . 03 . 05 

A straight line joining two points on a cut^ve is: 

a. a radius. 

b. a chord. 

c . a di agonal . 

d. an arc. 
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79,01.03.05 (continued) 

7. A triangle with two sides equal and 

a. right triangle. 

b. scalene. 

c. obtuse. 

d. isosceles. 

8. A triangle with one 90 degree angle 

a. right triangle. 

b. e qui lateral triangle . 

c. scalene. 

d. obtuse. 

9. A triangle with no sides or angles 

a. isosceles. 

b. obtuse. 

c. equilateral. 

d. scalene. 

10. The point of intersection of lines 

a. vertex. 

b. chord. 

c. secant. 

d. acute. 



79.01.03. 04/05. A2~0 



two angles equal is: 



is: 



equal is: 



is cal led: 
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LAP 

04 1. B 

2. C 

3. C 

4. A 

5. C 

05 5. B 

7. D 

8. A 

9. D 

10. A 
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3/5/80 



LAP TEST ANSWER KEY 

Bisecting An Angle/ 
Copying An Angle 
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File Code: 



79.01.03.06. Al-0 




Date Publiihet}: 

Date Reviseai J/5/80 



Learning Activity Package 



Stud«nt: 
Data: _ 



PERFORMANCE ACTIVITY: 



TRIANGLE CONSTRUCTION 



OBJECTIVE: 



Construct a triangle with three given sides using the compass method. 



EVALUATION PROCEOURli: : 

The instructor will check your work for accuracy and proper procedure. No terrors 
are allowed on this LAP. 

Successful completion of this LAP is determined by correctly answering 8 out of 
10 items on a multiple-choice test that is combined with "Constructing Equila- 
teral Triangles" LAP test and is taken after completing that LAP. 



RESOURCES ; 

Basic Technical Drawing , pg. 72 (Fig. 5-9) 

Basic Drafting Tools: (See Unit LFXO 
Drafting Furniture: (See Unit LEG) 



procedurl: , 

1. Read the above resource(s). 

2. Construct three triangles with the following given sides (use the procedure 
outlined in the reference material): 

(See Page 2) 




Principal Author(i): Dvorak 

Revisions: J. Wheatley 



Page 2 7P.01.03.06 A-f^ 

18 

BI — 1 C 

C J 1 A 

W\ 1 N 

Ol ■ 1 N 

01 1 M 

Sj_ — 1 T 

Rl 1 T 

R I H S 



3. Give the definitions for the following terms (use qood freehand lettering), 
a) Hypotenuse 



b) Concentric arcs 

c) Concentric circles 



4. Have the instructor evaluate this LAP. 
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File Code: 



79.01.03.07:Al-0 




Date Published: 
Re VI sed : 



11-4-75 



3-5-80 



Learning Activity Package 



StutfMtt: 
Outt: _ 



PERFORMANCE ACTIVITY?^" ^9 Equnateral Triangles Compass and Triangle Methods 



OBJECTIVES : 

Given the side, construct an equilateral triangle using the compass method of construc- 
tions. Given the side, draw an equilateral triangle using the triangle method. 



EVALUATION PROCEDURE : 

The instructor will evaluate work for proper construction methods. No errors are 
allowed on this LAP. 

Successful completion of this LAP is determined by correctly answering 8 out of 10 
items on a multiple-choice test. The LAP test is taken after comoletinq this LAP. 



RESOURCES : 

Basic Technical Drawin g, page 72 (Fig. 5-11) and page 73 (Fig. 5-13a) 
Basic Drafting Tools: (see Unit LEG) 
Drafting Furniture: (see Unit LEG) 



PR OCEDURE : 

1. Read the above Resoi!^ce(s). 

2. Construct thv^^c ::riangles with the given sides using both methods--(use back of 
this sheet). 

2 7/8" 3 1/16" 1 19/32" 

3. Have the instructor evaluate your LAP, 

4. Take the LAP test. 




Principal Author(s): C- Dvorak, J. Wheatley 
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StudMit: 



File Code: 79. 01 . 03 . 06/07 . A2-0 



Date: 



Date Published: 



3/5/80 




LAP TEST: Triangle Construction/Constructing 
Equilateral Triangles 



79, 01 > 03 > 06 

1. The side of a right triangle that is opposite the right angle is: 

a. the secant. 

b. the chord. 

c. the hypotenuse. 

d. the isosceles. 



2. Arcs having the same center are said to be: 

a. concentric. 

b. scalene. 

c. secant. 

d. chorded. 



79.01.03.07 

3. An equilateral triangle has: 

a. a 90 degree angle. 

b. three sides unequal. 

c. three sides equal . 

d. at least one 75 degree angle. 

4. The construction shov;n below is a solution to the problem of: 

a. constructing an equilateral triangle. 

b. constructing a right triangle from three given sides. 

c. constructing a perpendicular to line AB. 

d. bisecting line AB. ^ 



5. If you drew a triangle using the lengths given below, the largest angle 
would be opposite which side? 

a. Side A = 2 1/8 

b. Side B = 1 7/8 

c. Side C = 1 3/8 

d. All the angles will be the same. 
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LAP 

06 1. C 
2. A 

07 3. C 

4. A 

5. A 



79.01.03.06/07.A2-0 
3/5/80 



LAP TEST ANSWER KEY: 

Triangle Construction/ 
Constructing Equilateral Triangles 
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File Code: 



79.01.03. 08 :Al-0 



llountaln-PUliu Education it 
Economic Development 
Program, Inc. 



Glugow AFB, MonUna 69231 




Date Published: '^^"^'^^^ 
Revised: .3-5-80 



Learning Activity Package 



SttMtont: 



Date: 

PERFORMANCE ACTIVITY: Square Construction Compass an d Triangle Methods 

OBJECTIVE : 

Draw a square using the triangle method. 
Construct a square using the compass method. 

EVALUATION PROCEDURE : 

The instructor will visually inspect the construction checking for accuracy and proper 
procedures. You will be allowed no errors on this LAP. The LAP test is combined 
with LAPS 09 and 10, 
RESOURCES : 

Basic Technical Drawing , page 73 (Fig. 5.13b) 
Technical Drawing , page 96 (para 4.23 and Fig. 4.23a) 
Basic Drafting Tools: (see Unit LEG) 
Drafting Furniture: (see Unit LEG) 

PROCEDURE : 

1. Read the above resource(s). 

2. Draw a square with a side of 2 3/8" using the triangle method on the back of this 
sheet. 

NOTE: DO NOT circumscribe a square about a circjle. 



3. Construct two squares using the compass method on the back of this sheet of paper. 

One square ^^all have a diagonal measurement of 2 3/4". 
The c^.her square shall have a side of 1 3/8'*. 

NOTE: DO NOT us;e the method of inscribing or circumscribing with a circle. 
You are not allowed to use a T-square. 

4. How many degrees does the sum of the interior angles of the square equal? 
degrees 



5. Have the instructor check your work. 

6. Go on to the next LAP. The LAP test is combined with LAP s 09 and 10. 



Principal Author(s): C. Wetterling, S. Vosen, J. Wheatley 



File Code: 



79.01,03.09: fll-0 



MounUln-PlAliu Education it 
Economic Dcvuiopmont 
Procraih, inc. 



GlMtow AFB^ MontAOtt 59231 , 
I 




11-5-75 
Date Published: ^ 

REVISED: 3-5-80 



Learning Activity Package 



Student: 
Date: _ 



PERFORMANCE ACTIVITY: Inscribing a Square in a Circle - Triangle and Compass Method 
OBJECTIVES : 

Inscribe a square in a circle using the compass method. 
Inscribe a square in a circle using the triangle method. 

EVALUATION PROCEDURE : 

The instructor will visually inspect your work for accuracy and correct construction 
procedure. You will be allowed no errors on this LAP. Successful completion of this 
LAP is determined by the instructors evaluation and successful completon of the LAP 
test. 

RESOURCES : 

Basic Technical Drawing , page 73 (Fig. 5.13d) 
Basic Drafting Tools: (see Unit LEG) 
Drafting Furniture: (see Unit LEG) 



PROCEDURE : 

1. Read the above Resource (s). 

2. Use the triangle method to inscribe a square in a circle with a 4 1/8" diameter. 

3. Study the followinj steps for inscribing a square in a circle using the compass 
method. 



Steps 



A. Draw a circle with center Z with desired radius or diameter using a compass. 




PriiKip«J Author{s): C. Dvorak, C. Wetterling, S. Vosen, J. Wheatley 
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Procedure: Steps continued 



79.01.03.09: Al-G 



B. Use a triangle as a straight edge for drawing line AC through 

the center (Z) of the circle at an angle from the horizontal. 
(NOTE: Do not use the "T" -square) 




Use a compass to construct line BD perpendicular to line AC at point 2, 




The four points (A, B, C & D) on the circle are the corners of the 
desired square ABCD. Use a triangle as a straight edge to draw 
lines AB, BC, CD and DA, thus completing the inscribed square ABCD, 




5. 
6. 



On a separate sheet inscribe a square in a circle having a two-inch 
diameter. Use the compass method. 

NOTE: Do not use a T-square. 

Have the construction evaluated by the instructor. 

The LAP test is combined with LAP 10. Proceed to next LAP. 
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PERFORMANCE ACTIVITY: 



File Code: 



79.01.03.10:.A1-0 



11-5-75 



Data Published: 
Revised: 3-5-80 



Learning Activity Package 



StiMtent: 



Date: 



Circumscribing a Square About a Circle ~ Triangle and 



Compass Methods 



OBJECTIVES : 

Circumscribe a square about a circle using the compass method. Circumscribe a squar 
about a circle using the triangle method. 

EVALUATION PROCEDURE : 

The instructor will examine drawing for accuracy and proper construction techniques. 
No errors are allowed on work. Successful completion of this LAP is determined by 
the instructors evaluation and scoring 80% on the LAP test. 
RESOURCES : 

Basic Technical D rawing^, page 73 (Fig. 5.13c) 
Basic Drafting Tools: (see Unit LEG) 
Drafting Furniture: (see Unit LEG) 



PROCEDURE: 



1. Read the above resource (s). . . 4. ■ n 

2. Construct a square around a circle with a three-inch diameter using the triangle 

method. 

3. Read the following steps. 

Steps 

A. Draw a circle with required diameter or radius. 




B. Using a triangle, draw a line VW through the center 7 of the circle. (NOTE: 
Do not use your "T" square). 



Principal Au^or(s): Q. Fogleman 

S. Vosen, J. Wheatley 
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79.01.03.10:Al-0 



Page 2 

Procedure: Steps continued 



Construct perpendicular line XY at point Z using a compass. 




D. Locate points A, B, C and D using a compass set at the radius of the circ 

1 V ^*^\ \ 

Vc 




Draw lines AB, EC, CD and DA. Square ABCD in the circumscribed square. 




2. In a drawing, circumscribe a square ab^^ut a 4 inch circle using the compass 
method. 

NOTE: You are not allowed to use a T-square. 

3. Have the construction evaluated by the instructor. 

4. Take the combined LAP test. Proceed to the next LAP. 
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Student: 



File Code: 79. 01 . 03. 08/ 09/10. A2-0 



Date: 



Oats Publiihed: 3/5/8n 



LAP TEST: Square Construction/Inscribing a Square In a 
Circle/Circumscribing a Square About a Circle 



79.01,03.08 

1. A line drawn from one corner of a square to the opposite corner is a: 

a. diagonal. 

b. perpendicular. 

c. parallel. 

d. hypotenuse. 

2. A square is a: 

a. regular polyhedron. 

b. regular polygon. 

c. irregular polyhedron. 

d. irregular polygon. 

3. What is the sum of the interior angles of a square? 



79,01.03.09 

4. The two diagonals of a square: 

a. are the same length as the side of a square. 

b. are perpendicular and bisect each other. 

c. bisect the sides of a square. 

d. are the diameter of a circle inscribed in the square. 
79. 01. 03. IC 

5. The diameter of a circle circumscribed around a square: 

a. is the length of the diagonals of the square. 

b. is twice the length of a side of the square. 

c. is the length of a side of the square. 

d. cannot be found. 



a. 45? 

b. 90 ^ 

c. 180° 

d. 360 
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79. 01. 03. 03/09/10. A2-0 
3/5/80 



LAP TEST ANSWER KHY: 



Square Construction/Inscribing a Sauare in a 
Circle/Circumscribing a Square About a Circle 



LAP 

08 1. A 

2. B 

3. D 

09 4. B 

10 5. A 
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File Code: 79 . 01 . 03 . 11 :A2-0 

Date Publijhod: ^^'^"^5 
Revised: 8-15-79 



Learning Activity Package 



Student: 



PERFORMANCE ACTIVITY: 



Data; 

Inscribing a Pentagon In a Circle 
Construction Methods. 



Divider and Geometric 



OBJECTIVES : 

Inscribe a pentagon in a given circle using the divider method. 

Inscribe a pentagon in a given circle using the geometric construction method. 



EVALUATION PROCEDURE : 

Successful completion of this LAP is determined by correctly answering 8 out of 10 
items on a multiple-choice test that is combined with "Drawing an Arc Through Three 
Points" LAP test ?ind is taken after completing that LAP. 



RESOURCES : 

Technical Drawing , Page 97 (Fig. 4.24) 

Basic Technica l Drawing , Page 73 (Fig. 5--13e) 

Engineering Drawin g and Graphic Technology , Page 74 

Basic Drafting Tool si {see Unit LEG) 

Drafting Furniture: (see Unit LEG) 



PROCEDURE : 

1. Read the following procedure for inscribing a pentagon In a circle: 

a. Construct a circle of the given diameter. 

b. Open the divider to distance less than 1/4 of the circumference and as close 
to 1/5 as you can estimate. 

c. From a starting point, A on the circle, mark five consecutive distances using 
the divider as s^'t in Step (b). 

d. If your fifth mark falls on the starting point, you have successfully found 
the five corners of the pentagon. Go to Step (e). 

If your fifth mark was short of the starting point, lengthen the distance 
on your divider and take Steps (c) and (d). 
' If your fifth mark was-^iast the starting point, shorten the distance on your 
dividers and take Steps (c) dnd^(d). 

e. Connect the five corners of the pentagon that you have located. - 



Principal Author (s): Q. Fo^leman, S. Vosen, J. Wheatley 
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PROCEDURES : {continue.^) 

2. Inscribe a pentagon in a circle with a 3 
method. 

3. Read the assigned Resource(s). 

4. Inscribe a pentagon in a circle of 3 1/2 
struction method. 

5. How many degrees is each interior angle? 

6. Have the instructor evaluate your work. 

7. Proceed to the next LAP. 



79.01.03.11:A2-0 



1/2 inch diameter using the preceding 



inch diameter using the geometric con- 
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Date Published: 11/6/75 
Date Revised: 8-15-7^ 



Learning Activity Package 



Student: 
Date: _ 



PERFORMANCE ACTIVITY: 



OBJECTIVE; 



CGMx ASS METHOD OF INSCRIBING A HEXAGON IN A CIRCLE 



Inscribe a hexagon in a given circle using the compass method. 
EVALUATION PROCEDURE : 

The instructor will evaluate your work checking for accuracy and proper construction 
techniques. You will not be allowed any errors on this LAP - 

, . TAP is determined by correctly answer inq 8 out of 

Three Points" LAP test and is taken _ after completiiHi that LAP. 



RESOURCES : 

Basic Technical Drawing , pg- 73 (Fig. 5.i3f) 

Technical Drawing , pg. 97 (Fig. 4.25b) 

Engineer in>7 Drawing and Graphi c Technology, pg. 73 

Basic Drafting Tools: (See Urdt LEG) 
Drafting Furniture: (See Unit LEG) 



PROCEDURE : 

1 . Read the above re source ( s ) . 

2. Draw a circle wirh a - i./2 inch diameter on the back of this i^heet. 



3. 



inscri.-c a hexao in the circle u=.inq the compass method described in the 
ref orcnce (s) . 



How many degree if each interior angle? 



Have the instructor evaluate the construction. 



Prindps! Author(s): J- ^chye 
O Revised by: S. Vosen, J. Wheatley 
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File Code: 79 . 01 . 03 . 1 3 :A2 -0 
11-6-75 



Date Publithed 
Revised: 8-15-79 



Learning Activity Package 



Date: 



PERFORMANCE ACTIVITY: Hexagon Construction 



Given Distance Across Points or Flats 
or Length of a Side. 



OPJECTIVE : 

Construct a hexagon given the distance across flats. 

Construct a hexagon given the length of its side. 

Construct a hexagon given the distance across points. 



EVALUATION PROCEDURE : 

Successful completion of this LAP is determined by correctly answering 8 out of 10 
items on a multiple-choice test that is combined with "Drawing an Arc Through Tt" -ee 
Points" LAP test and is taken after completing that LAP. 



RESOURCES : 

Basic Technical Drawing , pg. 73 (Figures 5-13g, h, and i) 
Technical Drawing , pg. 97 and 98 (para. 4.26, Fig. 4.26) 
Basic Drafting Tools: (see Unit LEG) 
Drafting Furniture: (see Unit LEG) 



PROCEDURE : 

1. Read the above Resource(s). . . ^ 

2. On the back of this sheet construct (3) hexagons with the following information 

given : 

a) A hexagon with the side length Ih" . 

b) A hexagon that is 2h" across points. 

c) A hexagon that is 1 3/4" across flats. 

3. Have your hexagons evaluated. 



Princjpiy Author(s): j. Schye, J. Wheatley 




Fils Coda: 
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Date Published: 
Revised : 



11-6-75 



8-16-79 



Leaming Activity Package 



Studortt: 
Dau: . 



PERFORMANCE ACTIVITY: Constructing an Octagon 



OBJECTIVE : 

Circumscribe an octagon around a given circle. 
Inscribe an octagon in a given circle. 
Inscribe an octagon in a square. 

EVALUATION PROCEDURE ; 

The instructor will evaluate your work checking for accuracy and proper construction 
techniques. You will be allowed no errors on this LAP. 

Successful completion of this LAP is determined by correctly answering 8 out of 10 
items on a multiple-choice test that is combined with "Drawing an Arc Through Three 
Points" LAP test and is taken after completing that LAP. 



RESOURCES : 

Basic Technical Dra wing, page 73 (Figures 5-13K, M and N) 
Technical Drawing , page 98 (Figure 4.28) 

Basic Drafting Tools: (see Unit LEG) 
Drafting Furniture: (see Unit LEG) 



PROCEDURE : 

1. Read the above resource (s). 

2. Construct a Ih" diameter circle, a 2" diameter circle, and a 2" square on the 
back of this sheet. 

3. Circumscribe an octagon around the Ih" circle, inscribe an octagon in the 2" 
circle, and inscribe an octagon in the square. 



4. How many degrees is each interior angle of an octagon? 

5. Have the construction evaluated. 



degrees 



Prirwipat Author U): C. Wetterling, S. Vosen, J. Wheatley 
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Date Published: 



11-6-75 



Revised: 8-16-79 

Learning Activity Package 



PERFORMANCE ACTIVITY: Rectifying an Arc 



StudMit: 
Date: _ 



OBJECTIVE : 

Lay off a given straight line on a given arc. 
Lay off a given arc on a straight line. 

EVALUATION PROCEDURE : 

The instructor will evaluate your work checking for accuracy and proper construction 
techniques. You will be allowed no errors on this LAP. 

Successful completion of this LAP is determined by correctly answering 8 out of 10 
items on a multiple-choice test that is combined with "Drawing an Arc Through Three 
.Doints" LAP test and is taken after completing that LAP. 



RESOURCES: 



Basic Technical Drawing , page 73 (Figure 5-15) 
Technical Drawing , page 106 (para. 4.46) 
Basic Drafting Tools: (see Unit LEG) 
Drafting Furniture: (see Unit LEG) 



PROCEDURE : 

1. Read the a>-cve r2Source(s). 

2. Draw a line 2" long and an arc tangent to it with a 3" radius. 

3. Lay off a 2" circumference on the arc using the method in Basic Technical Drawing. 

4. Given a circle with a 2" diameter, lay off 1/6 of its circumference on a straight 
line. 

5. Have the constructions evaluated. 



Principal Author («): C Wetterling, S. Vosen, J. Wheatley 

ERIC ^ 183 



79.01.03.16:A2-0 
File Code: 
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Revised Date: 8-16-79 

Learning Activity Package 



Student: 



Date: 



PERFORMANCE ACTIVITY: 



Constructing an Arc Through Three Points 



OBJECTIVE : 

Construct an arc through three given points, 



EVALUATION PROCEPgRE: 



The instructor will evaluate your work checking for accuracy and proper 
construction techniques. You will be allowed no errors on this UKP . 

successful completion of this LAP is determined by correctly answering 
8 out of 10 items on a multiple-choice test. 



RESOURCES : 

Basic Technical Drawing , pg . 73 (Fig. 5-14) 

Basic Drafting Tools: (See Unit LEG) 
Drafting Furniture: (See Unit LEG) 



PROCEDURE : 

1. Read the above, resource (s) . 

2. Make rh-— points (A, B & C) on the back of this sheet. 

The distance from A to B is 2 inches. 
The distance from B to C is 3 inches. 
The distance from A to C is 3 1/2 ..nches. 
HINT : Construct a triangle with these 3 sides. 

3. Draw a circle through the three points. 

4. Have the construction evaluated. 

5. Take the luV* test. 



Principal AuthorW: ^' ^^^Y^ . ,.v, .i 
O Revised by: S. VoHon, J. Wheatlcy 

, 184 



^ ^ 79.01, 03. 17;A2-0 
Fife Code: 




Kconoiitki* LNrvrlitpment 
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PERFORMANCE ACTIVITY: 



OBJECTIVE: 



Learning Activity Package 



Student: 



Constructing a Line Tangent to §^^^' 
Circle and a Circle Tangent to a Line 



Construct a line tangent to a given circle at a given point on the circle. Draw a 
circle tangent to a given line at a given point. 

EVALUATION PROCEDURE : 

Instructor will evaluate for accuracy and construction method with no errors 
permitted - 

Successful completion of this LAP is determined by correctly answering 8 out 

of 10 items on a multiple-choice test that is combined with "Applying Techniques 

of Geometric Construction" LAP test and is taken after completing that LAP. 



RESOURCES : 

Basic Technical Drawing , pg. 73 (Fig. 5-16) pg. 74 (Fig. 5-17) 
Technical Drawing, pg. 101 (Fig. 4.33) & (Fig. 4.34) 



Basic Drafting Tools: (See Unit LEG) 
Drafting Furniture: (See Unit LEG) 



PROCEDURE : 

1. Rciad the above resource (s). 

2. On the other side of this sheet, draw a circle with a 2 inch diameter. 

3. Mark a point on the circle and label it (A), 

4. Construct a line tangent to the circle at point (A) . 

5. Draw a 3 inch long inclined line and construct a 1 1/2 inch diameter circle 
tangent to the center point of the line. 

(>. Havo your work c^valuated. 



Principal Author (f): C. Wetterling 
Q Revised by: S. Vosen, J. Wheatley -# ^ ^ 
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Student: 



Date Published: 11/6/75 
Date Revised: 8-16-79 



Constructing an Arc 



Date: 

Tangent to an Arc and Line 



PERFORMANCE ACTIVITY: 



OBJECTIVE : 



Construct an arc tangent to a given arc and a given line. (2 cases). 



EVALUATION PROCEDURE : 

Instructor will evaluate for accuracy and construction method with no errors 
allowed- 

Successful completion of this LAP is determined by correctly answering 8 out 

of 10 items on a multiple-choice test that is combined with "Applying Teclmiques 

of Geometric Construction" LAP test and is taken afte r completing that LAP. 

RESOURCES s 

Basic Technical Drawing , pg. 75 (Fig. 5-19, a & b) 
Engineering Drawing and Graphic Technology , pg. 66, para. 15 
Technical Drawing , pg. 104 (Fig. 4.39) 
Basic Drafting Tools: (See Unit LEG) 
Drafting Furniture: (See Unit LEG) 

PROCEDURE ; 

1. Read the above resource(s). 

2. Case I - On the t^ck of this sheet, drav/ an arc with a radius of 3/4 inch. 

3. D*-aw a line segment 1 inch from the arc. 

4. Construct an arc with a 7/8 inch radius tangent to the given arc and line. 

5. Find all points of tangency. 

6. Case II - On the back of this sheet, draw an arc with a 4 inch radius. 
1. Draw a line passing thru the center of the arc and intersecting the arc. 

8. Construct a 1/2 inch radius arc tangent to the given arc and line. Mark the 
points of tangency. 

9. Have the instructor evaluate the construction. 



Principal Author (s): c. Wettcrling 
Rev i sod by: Vo<:;on , J. Wheat ley 
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Learning Activity Package 



Studsnt: 



Date; 



PERFORMANCE ACTIVITY: 



OBJECTIVE : 



Constructing an Arc Tangent to Two Intersecting Lines 



Construct an arc tangent to two intersecting lines. 

EVALUATION PROCEDURE : 

Instructor will evaluate for accuracy and construction method with no errors 
allowed . 

Successful completion of this LAP is determined by correctly answering 8 out 

of 10 items on a multiple-choice test that is combined with "Applying Techniques 

of Geometric Construction" LAP test and is taken after completing that LAP. 



RESOURCES : 



Sasij Technical Drawing , pg. 74 (Fig* 5-18) 

Basic Drafting Tools: (See Unit LEG) 
Drafting Furniture: (See Unit LEG) 



PROCEDURE : 



1. Read the above re::ource (s) . 

2. Or the back upperhalf of this sheet, draw two perpendicular inteioecting lines. 

3. On the lower half of the sheet, draw two intersecting linos that are not 
perpendicular . 

4. Construct an arc with radius of 1 inch and tangent to both lines in each 
intersecting set. 

5. Find and mark all points of tangency. 

6. Have your construction evaluated. 



Principal AuthorU): c. Wetterling 
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Learniiig Activity Package 



Sludant: 

Date: _ 



.^^.^/.-^w Constructing an Arc Tangent to Two Arcs 
PERFORMAWCE ACTIVITY: f 



OBJECTIVE J 



Con 



struct an arc tangent to two given arcs. (2 Cases) 



EVALUATION PROCEDURE : 

Instructor will evaluate for accuracy and construction method with no 
errors allowed. 

Successful coruDletion of this LAP i^ determined by correctly answering 8 out 

of 10 items on^a multiple-choice te.st that is combiend with "Applyinq Techniques 

of Geometric Construction" LAP test and is taken after completing that LAP. 

RESOURCES : 

Basic Technical Drawing ^ pg. 75 (Fig. 5-19) 

Engineering Drawing and Graphic Technology , pg. 67, para. 16 
Technical Drawing , pp. 104 & 105 (Figures 4.40 & 4.41) 

Basic Drafting Tools: (See Unit LEG) 
Drafting Furniture: (See Unit LEG) 

PROCEDU^^ ; 

1. Read the above resource (s). 

2. Case I - C.^. cno back of this :;heet, draw two circles a short distance apart: 
One, with a radios of 1 inch. 

Second, with 3/4 inch radius - 

3. construct an arc with a 2 inch radius that is tangent to both ci--les. 

4. Find all points of tangency. 

5. Case II - Draw two circles the same size as Case I, with 2 inches between 
centers . 

6. Construct an arc with a 4 inch radius tangent to both givon circles. Mark 
the tangency points. 

7. Have the construction evaluated. 
Principat Author(s): C. Wetterling 

O Revised by. S 7-)sen, J. Whontley 1 QQ 
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StiMiMt: 



Date PubliJhed: 11-6-75 
Revised: 8-16-79 



Date: 



PFRFORMANCE ACTIVITY: Trammel, Concentric Circle, and C ompass Method 

of Ellipse Construction 



OBJECTIVE : 

Draw an ellipse using the trammel method. 

Draw an ellipse using the concentric circle method. 

Draw an ellipse using the compass (4 center) method. 

EV ALUATION PROCEDURE : 

Instructor will evaluate for accuracy and construction method with no errors allowed. 

Successful completion of this LAP is determined by correctly answering 8 out of 10 
items on a multiple-choice test that is combined with "Applying Techniques of Geometric 
Construction" LAP test and is taken after completing that LAP. 

RESOUR CES: 

Basic Technical Drawing , pg. 76 (Fig. 5-21, 5-22 and 5-23) 
Basic Drafting Tools: (see Unit LEG) 
Drafting Furniture: (see Unit LEG) 

PROCEDURE : 

1. Read the above resource(s). 

2. On the back of this sheet, draw a horizontal line 3 inches long, construct a 
perpendicular bisector to this line. 

3. Using the trammel method, construct an ellipse with a major axis of 3" and a minor 
axis of 2 '. . 0. • 

4. Construct an ellipse with a 4" major axis and a 2" minor axis using the concentric 

circle method. 

5. Construct an ellipse with a 4" major axis and a 1 3/4" minor axis using the com- 
pass (4 point} method. 

6. Have your constructions evaluated. 



Princip»» AuthoMs): C. We '-.erling, 0. Wheatley 
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Revi sed : 
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Learning Activity Package 



Studint: 



Date: 



PERFORMANCE ACTIVITY : Applying Techniques of Geometric C o nstruction 
OBJECTIVE ; 

Draw two objects applying the techniques of geometric construction. 
EVALUATION PROCEDURE : 

The instructor will examine the drawings for accuracy and proper construction tech- 
niques. Three errors will be allowed. 

Successful completion of this LAP is determined by correctly answering 8 out of 10 
iter.s on a multiple-cho'ce test. 

RESOURCES : 
Previous * APs 

Basic Technical Drawing , Chapter 5. 
Technical Drawing , Chapter 4. 

Engineering Drawing and Graphic Technology , Chapter 3. 
Basic Drafting Tools: (see Un it LEG) 

PROCEDU RE: 

1. Draw a border and title block in ink with the ruling pen using the format given in 
this LAP. 

2. Draw the two problems given in this LAP using techniques of geometric construction 
Make sure the drawings are centered. 

NOTE: Use a sheet of 12" x 18" drawing paper for these two drawings. 

3. Identify all points of tangency. 

4. When completed, havp che instru?tor evaluate the drawings. 

5. Take the LAP test. 



Principal Author($): C. Wetterling, S. Vosen, J. Wheatley 
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17"- 



ii 

11" 



CAST IRON 



75 R 




Material -- 
Forged Stee;! 



Rocker Arm. 



See instructor for proper format. 




ERIC 



' 191 



Stutftfrt: 
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Date: 




.0o-*08& .15-. 24 
Date Publiihed: 3/2/ 78 



LAP TEST 



(GEOMETRIC CONSTRUCTION) 
COMBINED LAPS 



1. The side of a right triangle that is opposite the right angle is: 

a- the secant. 

b. the chord - 

c. the hypotenuse - 
d- the isosceles. 

2. Arcs having the same center are said to be: 

a. concentric. 

b. scalene. 

c. secant. 

d. chorded. 

3. An equilateral triangle has: 

a. a 90 degree angle. 

b. three sides unequal. 

c. three sides equal. 

d. at least one 75 degree angle. 

4. The construction shown below is a solution to the problem of: 

a. constructing an equilateral triangle c 

b. constructing a r.ight triangle from three given sides. 

c. constructing a perpendicular to line AB. 

d. bisecting line AB. 
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5. 



The object shown at right is: 



a. an octagon. 

b. a pentagon. 

c. a decagon. 

d. a hexagon. 

A hexagon has : 

a. five sides. 

b. six sides. 

c. 1/8" 

d. eight sides. 




The combination of instruments i^hown boLow that are used to construct 
a hexagon is: 



a . 1 and 2 . 

b . 2 and 3 . 

c . 1 and 3 . 

d . 1 and 2 and 3 




8. T>iG sketch shown below is preliminary to the sketching of; 



a . 
b, 
c* 
d. 



a pentagon, 
a nonagon. 
a octagon, 
a hexagon. 
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9. To lay off the approximate length of an arc, use: 

a. dividers. 

b. the T-square. 

c. an ellipse template- 

d. ruling pen. 

10. To draw a circle through three given parts: 

a. use one of the given points as a center. 

b. construct perpendicular bisectors of two chords of the arc, 

c. lay off the length of the arc first. 

d. draw a right polygon with the points at the corners. 
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LAP TEST ANSWER KEY: COMBINED LAPS (GEOMETRIC CONSTRUCTION) 



1 . C 

2. A 

3. C 

4. A 

5. B 

6. B 

7. C 

8. C 

9. A 
10. B 
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Stud»nt: 

Oatd: ...... 



File Code: 79 , 01 . 03 . 32 . A2-2 

ns- -.32 •" 

Ute Pnblishftfl: 6/20/7.4 
Dane l'!ev.LSGd: 3/3/78 



!AP Ti'ST: COMBINED LAPS (CTO^-'J-TRIC 
CONSTRUCTION) 



To fir.d tiie tangei.cy j^-oin r: oZ two circles, draw: 

a. a L.Lraight line conneoting the circle centers. 

b. a perpendicular to the arcs . 

c. a straight line parrile.l to the plane of intersection. 

d. an arc with radius of:' R + Rl . 

To find the tangency point of a straiqht Line and a circle, draw: 

rl . a perr^endicular fo the straight li.no from the circle ccr^tor. 

h. a .strarglit J i ne paralU:! to the given line. 

c. an arc with radius K and its center on the straigiit: lir.tj. 

d. an arc with radius of R + Rl . 

To obrain a smooth joint between tangent lines: 



terminate the lines at the point of tangency. 

b. overlap the lines slightly. 

c. draw one of the lines just short of the point of tangency. 

d. draw both iines short of the point of tangency and then fill it in. 

To construct an arc tangent to a ]ine, anti passing thru a given point; you 
would : 

a. draw a perpendicular from tlu^ i^oint to the line and use it for the 
center of tiie art . 

b. construct a I i tie parallel t:o t.he cjiven lir^.e unci rad.in.--. c^f llie arc from 
it, then swing the arc from the cp.ven point. Where they intrersect i ^' 
i-he center the arc. 

c. svJ ng . I of giv :;i radius from both the line and the point. Where they 
interc.ecL is th^ :r-r\tLiv . 

d. there is no way to construct this figure. 



To 



construct an arc tangent to two intersecting lines, you would: 



a. bisect the angle and measure the radius of the arc ou. from the vertex. 

b. step of the radius on each leg of the angle, then swing the radius 
from these points. Where they intersect is the center of tlie arc. 

c. construct. 2 lines parallel to the given lines, the radius of the arc away 
from the given lines. VJhere they intersect is the center of the tangent 



arc . 

none of the metliods listed above work. 
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6. Referring to thf^ consr.ruc tion below, what is the correct qoometric method 
of making a line tangent to two arcs? 




a. there is no correct cjeometric method. 

b. swing 2 arcs from the center of tlie given circles. 

construct a i^erpendicular from the line r.o the center of the circle, 
d. bxsect the distance between the two arcs c.tnd construct a radiums from 
the line. 

An ellipse is a geometric figi.'re with: 

a. one center and all pointh^ equid.istant from that center. 

b. a variable center axis. 

c- a major and minor diameter which may vary. 

d. two center and all points equidistant from both centers. 

The method of drawing an ellipse shown at right is 

a. 'che concentric circle method. 

b. the trammel method. 

c. the axis method. 

ci . the approximate f our-ceri her method. 




9. The Ocr . . 



; draw an el 1 ipse is : 



10- 



a . V. i t W a t en[ > 1 ci te . 

b. by the 4 center metihod. 

c. by the concentric circle method. 

d. bv the trammel method. 

Trie fjrst lines to i nV. on a drawing are: 



a . c i. r c i o s a n d arc . 

b- norlzoiital 1 Ines. 

V . V t ' r 1 1 c a 1 line ^^ . 

d . 1)0 r'^] e.r 1 Lim^ s . 
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LAP TEST ANSWIlR KEY: COMBINEO LAPS (GEOMETRIC CONSTRUCTION) 



1 . 


A 


2 . 


A 




A 


4 . 


B 


5. 


C 


€ . 


A 


7 . 


C 


8. 


D 


g , 


A 


10 . 


A 
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File Corfe: . 



79.01 .03.00. Al-5 




Date: 



Gate Publishec;: 1 1/6/74 

Date Revised: 8-16-79 



UNIT P£RKOKM.-\NCr: TKST: GEOHKTRLC CONSTRUC'L' LON 



OBJECTIVE i : 

Given an i] 1 ustration of an object, the student will be able to construct the object 
using correct geometric construction techniques. 

OBJECTIVE 2 : 

The student will be able to properly ink the border and title block. 
OBJECT [VE "3 : 

The student will be able to geometrically construct an ouject that is properly 
centered, neat, and accurate to the given dimensions. 

O BJECTIVE 4: 

The student will be able tu draw linos, arcs, and circles tliat are: 

(a) Neat 

(b) Properly drawn 

(c) Weighted to appropriate contrasts 
OB JECTIVE 5: 

The student will he le to geoiiie • c lea 1.1 y locate all points of tan^»Mu:y. 
TASK: 

Using tlie given dimensions, the student will make a finished drawing of an 
assigned il lust rat Lon. 

ASSIGNMEN T: 

Using a sheet of 12" x 18'' drawing paper, the student will reproduce the form 
r<.>[l lever shov;a on Pa^Mi 2. 
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ASSIGNMENT: 




CAST STEEL 



CONDITIONS: 



The drawing is to be completed in a typical drafting room setting, using the 
complete facilities. 

The student will not be able to use the instructor(s) or other students as a 
resource. 

RESOURCES : 

Drawing set 

Ames lettering guide 

30 X 60 triangle 

45 X 45 triangle 

Architects scale 

Engineer scale 

Brush 

Lead holder 
Lead pointer 
Erasing shield 
Rapido graph pen set 
Drafting table 
Drafting board 
"T" square 
Stool 
Eraser 

Leads (Sof t/Med/Hard) 
Tape 

Drawing paper 
India ink 
Electric Eraser 
Protractor 

Techni cal Drawing > 6i esecke/Mi tchel 1 /Spencer/Hi 1 1 
Mechani cal Drawi ng , French and Svenson 

Engineering Drawing and Grapfric Tech nology, French and Vierck 
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Studant: 

Onte: 



^ , 79.01,03.00.Al-5 
File ivOde: 



Oaltf Published: 11/ 6/74 

Date Revised: 3-16-79 



M:i<r()riMANCf: ClIfKTKLIST 



GEOMETRIC CONSTRUCTION 



OVERALL performance:. Satisfactory Unsfitisfactory 



CRlTERiON 
Met Not Met 



Objec tive 1: 



1. vises correct geometric construction techniques. 

. 7nri""irrixrs""rneef ' "a^^^ ang ies are accurate To 

Criterion: within 1*^. 



Objective 2: 



2. Border and title-block are iriked correctly. 



Criterion: Border v/ill be inked, using R3t'i<^c)^^^"iP^i P^^^ aid Leroy Teimplate #17!: 



Border line spacing wil] be 1/2". Three part title block spacing will 



bf- ' i.' i.rmqth wir'^ 5/16" spacing. Four part will be ^t" iij. length 
with 7/lG" .spacing. 



J 



Objective 3: 



3. Drawing iy cJeari axv.i neat. 

Criterion; (ASA Standard;;), Tt:-chni cal Urawin a, p. 12-2. 



Drawing is cfjri L<.-r c-d . 



Criterion; (ASA Standard;;) 
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CRITERION 
Met Not Met 



5. Total drawing Is a ccurate to given dimensions 
Criterion: plus or minus 1/64''; plus or minus 1^ 



Objective 4: 



5. Visible lines are rie^t and properly drawn 



Criterion: (ASA Standards). :echnical Drawi ng, p. 20 



_7_. _ Center 2i'^L^_s__^''G neajt ^^nu^_P"oper|y drav^n 
Criterion: (ASA Standards), Technical Drawing, p. 20 



Vi sible 1 i ne s arc of appropria te contrast in rel atio n to th( : 



other 1 i nes 



Criterion: (ASA Standa>^ds), Technical Drawing , p. 20 



9. Center lines are of appropriate contrast in relation to 



other 1 1 nes 



Criterio n: (ASA St anda rds) > Technical Drawing ^ p. 20 

Objec^tive 5^^ 

10. All points of tangency are marked and are correct 
Criterion: :'o ooints ..^^ tangency are left unmarked 



n 



^h e dra wing is completed in specif i e d_ _tj me_.] Imi t s^ 



Criterion: Not to exceed 5 hours 



Student must meet criterion on 8 line items to obtain an overall score of 



satisfactory, 



an overal 1 


>core 
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Student: 



File Code: _Za.^_Qa^QiCL_,B2-r2, 
Date Published: 6 / 20/74 




Date; 



UNIT POST TEST: GEOMETRIC CONSTRUCTION 



79. 01 .03 . 02 . 

1 • Bisect means divide Into: 

a. two equal parts. 

b. hA/o parts . 

c. three equal parts, 
d . three parts . 

2. 1 o intersect rnee^ns to: 

a . cut across . 

b. divide into two equal parts. 

c. use a compass on it. 

d. use dividers. 

79,01 .03 .03, 

3 . A diagonal is: 

a. a line passing th»'^ough the center of a sphore. 

b. a line through uvvo pointi:^ on an arc. 

c. a line from corner-to-corncr in a figure. 

d. another name for a diameter. 

4. An inscribed rv_,^ular polygon is: 

an oblique cone, 
b. drawn outside of a circle. 

^- drawn inside of a circle, 
d. a right hexahedron. 

5. A circunnscribed regular polygon is: 

a . a secant. 

b. drawn inside of a circle. 

c. drav\/n around n rircu^. 

d. cut off on ohl' ervJ nol }^arallc>l to tfic^ twse . 
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79.01 .03.04. 

6. The interior angles of anry' tricanglo total up to: 

a. more than O degrees but less than 90 degrees. 

b . 90 degrees . 
c . 180 degrees . 

d. more than 90 degrees but less thc^n (SO degrees, 

7. An example of c\ radius is: 

© 



b< 



c 



d. 



o 



79.01 .03.05. 

8- An angle measuring less than 90 degrees is said to be: 

a. acute. 

b. obtuse. 

c. scalene. 

d. isosceles. 

9. The I-^ti <'r .- de of a trl/r^cic from which the height is measured is: 

a. the vertex. 

b. the base. 

c . the secant . 
d . the scalene . 

10. A triangle with tlnree sides equal and three angles equal is: 

a . obtuse . 

b. equilateral, 
c . isoscelt^s . 
d. sceilene. 



er|c ' 
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11 . The object shown below is: 

a. an octagon. 

b. a pentagon, 
c • a decagon . 
d . a hexagon . 




79.01 .03.17,18,19 . 

12. A hexagon has: 

a. Five sides. 

b. six sides . 

c. 1/8". 

d . eight sides . 

13. The combination of instruments shown belovyv that are used to construct 
a hexagon is: 
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14. To lay off the approximato length of an arc, use: 

a. dividers. 

b. the T-square. 

c. an ellipse template, 
d - ruling pen . 

79.01 .03 .24 . 

15. To d'^aw a circle through three given points: 

a. use one of the given points as a center. 

b. construct perpendicular bisectors of two chords of the arc. 

c. lay off th.e length of the arc first. 

d. draw a right polygon with the points at the corners. 
79.01 .03 .25,26,27,28 . 

16. To find the tangent point of a straight line and a circle, draw: 

a. a perpendicular to the straight line that passes through the 
circle center. 

b. a straight line parallel to the given line. 

c. an arc with radius R and its center on the straight line. 

d. an arc with radius of R -h R1 . 

17. When drawing tangencie^ on an ink tracing, draw: 

a. all the curved lines first. 

b. all the ^'-^aight lines first. 

c. .' ■^c.tion lines f e'^v and dark so they can be seen easily. 

d. the tangent lines in pencil on the trcicing, then ink over th.- pencil. 

18. NA/hen tracing tangencies in ink, it helps to: 

a. rr.ark the points of tangency with a pencil. 

b. nvark th>e points vof tange^ncy with a pen. 

c. not mcirk the points of tangency. 

d. rv.h [ iynncn into the p>encil copy of the tangencies. 
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79.01 .03 .29,30,3 1 , 

19. The method of drawing an ellipse shown b 

a. the concentric circle method. 

b. the trammel method. 

c. the axis method. 

d. the approximate four-center method. 
79.01 .03 .32. 

20. When corrections are needed on a pencil drawing that is to be inked: 

a. make the corrections in pencil before inking. 

b, make the corrections in ink as you come to them, 
c- make the ink copy, mark the errors and redraw it. 
d. make the ink copy, then erase and correct errors. 
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UNIT POST TEST ANS\A/ER KEV: GEOMETRIC CONSTRUCTION 



LAP 

02 1 . A 
2. A 

03 3 . C 
4. C 
5- C 

04 6. C 
7 . B 

05 8 . A 
9. B 

10. B 

06- 11. B 

24 1 2 . B 

13 . C 

14 . A 

15. B 

25- 16. A 

32 17. D 

18. A 

19. D 

20. A 
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File Code: 79 , 01 . 04 . 00 . A2 -1 



UNIT: SHAPE DESCRIPTION 



RATIONALE: 



A drawing is a form of non-verbal communication. In order to dravi an object, we need 
to understand its shape. This shape may be described in either an orthographic or 
isometric drawing. A thorough understanding of each method helps develop the ability 
to visualize the object and simplify the drawing process. 

PREREQUIS I TES : 

Unit: 79.01.03 Geometric Construction 
OBJECTIVES: 

Apply various orthographic and isometric lettering, numbering and projection techniques 
to the sketching and drawing of given objects. Add missing lines and views to incomplete 
orthographic drawi ngs . 



Basic Technical Drawing . Spencer and Drydon, MacMillan Company, New York, 1968, 
Engineering Drawi ng and G raphi c T echnol ogy . French and Vierck, Eleventh Edition, 

McGraw-Hill Book Company, New York, 1973 
Mechanical Drawing . French and Svenson, Webster Division, McGraw-Hill Book Company, 

New York, 1958. 

Techntca l Drawin g. Gieseche, Mitchell, Spencer and Hill, Sixth Edition, MacMillan 

Company, New York, 1974. 
Drafting Rule s and Principles. Howar-d C. Nelson, McKnight and Mcknight, Rloomington, 

m . , 1958. 

Design Drafting. Earle, Add i son -We si ey Publishing, London. 



PRINTED flATERIALS 



AUDIO/VISUALS 




L vubl eday Mr-dia 



EQUIPMENT 



See Course LEG. 



Prindpd .AUttvorfa): s. Vosen, 



','heatl ey 
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GENERAL INST RUCTIONS : 

This unit consists of six Learninri Activity Packages (LAPs). Each LAP will provide 
specific information for completion of a learning activity. The general procedure 
for this unit is as folows: 

1. Read the first assigned Learning Activity Package (LAP). 

2. Begin and complete the first assigned LAP. 

3. Have the drawing checked and approved by the instructor. 

4. Take the LAP tests where indicated. 

5. Proceed to and complete the next assigned LAP for this unit. 

6. Complete all required LAPs for the unit for following Steps 3 and 4. 

7. Take the unit post and performance tests as described in the unit LEG 
"Evaluation Procedures". 

8. Proceed to the next assigned unit. 

PERFORMANCE ACJi Vll] E_S : 

.01 Introduction to crLhographic drawing: top, front, and right side views. 

.02 Projection with a 45^ miter line. 

.03 Projections using a dividers. 

.04 Sketching missing lines visible and hidden. 

.05 Isometric sketch and drawing of rectangular objects. 

.06 Isometric drawings of cylindrical objects and objects with major holes and/or curves. 
EVALUATION PROCED URE: 

1. Upon completion of tne LAPs the student takes a unit performance test. 

2. The student then takes a multiple-choice post test and turns it in for correction. 
(Successful unit completion is meeting the listed criteria for the performance test 
and obtaining at least 80^^ on the unit post test. 

FOLLOW-THROUG H: 

The skill of visualization will be used for the construction of multi-view drawings 
throughout the ccnr'^e. This skill will be monitored as the student works on future 
drawings. 

Go to th^ first assignod LoLiinirui Activicy Package (LAP) listed on your Student 
Progress Record (SPR). 
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PERFORMANCE TEST: SHAPE DESCRIPTION 



OBJECTIVE 1: 



Given two isometric objects, the student wil.l be able to make an orthographic sketch 
and an orthographic :^rawing of the objects to required scale. 

OBJECTIVE 2 : 

Given tv/o orthographic objects, the student will be able to make an isometric sketch 
and an isoaiGtric drawing of the objects to approximate scale. 

TASK: 

1. The student will make an orthographic sketch from dimensioned isometric sketch #1. 
Use size "B" drawing paper. Divide sheet into four equal rectangles. Do not use 
border or title block. Scale = Full. 

2. The student will make an orthographic drawing from dimensioned isometric drawing #2. 
Center your drawing in one rectangle. Scale: 1" = l^z"- 

3. The student will make an isometric sketch from dimensioned orthographic sketch #3, 
using appropriate sketching conventions from Chapters 2 and 16, Basic Drawing . 
Sketch is to be double in size. 

4. The student will make an isometric drawing from dimensioned orthographic drawing #4. 
Scale - Double. 

ASSIGNMENT : 

See attached illustration. Space drawings evenly on size "B" drawing paper. No border 
or title block nec^'i'z.'dry . 

CONDITION S: 

The drawing is; Lo be completed in a typical drafting room setting, using the complete 

facilities. The student will not be able to use the ir.oiructor( s ) or other students 
as a resource . 

RE_S^RCE_S: 

As 1 1 sted in Unit LEG. 
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PLRFORMANCE CHECKLIST: 



OVERALL PERFORMANCE: Satisfactory _ Unsatisfactory 



CRITERrON 
Met Not Met 



Objective 1: 






1. All lines from the isometric objects are drawn on the orthographic 






sketch and drav/ing. 






Criterion; All lines filled in as per instructor key. 






— 

2. All lines are accurate on the orthographic drawing. 








Criterion: + 1/54 of an inch and 1° for angles. 






Objective 2: 






3. Isometric drawing is an accurate representation of the ortho- 






graphic illustration. 





Criterion: All lines filled in as per instructor key. 


4. The isometric sketch is pictorially proportional to the ortho- 






i graphic illustration. 

1 






1 Criterion: Proportion n^MsL Ke consistant. 
1 






! 5. The drawing is (on-ip ! eted iri the specifi.^d time limit. 






Criterion: Not to exceed tv/o (2) hours. 






i 












The student must meet criierion on 4 line items to obtain an overall 
score of satisfactory. 








t 







Student: 
Date: 




>iounUln-PMjiA Educatlou & 
conomic Development 

Jjlv^^^^^^ogram, Iiic 

(Glaagow^AFB. ^rSixriA^ 59231 




File Code: 7Q ni O^.no, A P^P 
(.01-. 06) 



Date Published: 



6/20/74 



UNIT/LAP PRETEST: SHAPE DESCRIPTION 



1 . The most important consideration in sketching listed below is: 

a. exactness of measurennents. 

b, quality of line work, 
c . straightness of lines . 

d. proportion of the object. 

2. WF-ien first sketching a line as shown below, the eyes should be on: 

a. A the dot toward which the pencil is moving. 

b. B, the pencil point. 

c. C, the line which has been drawn. 

d. it makes no difference. 




-fhe right side view of the object shown below is: (Consider technique 
as wp.U 6is correctness) 
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4. A sketch made according to the axis shovn below would be: 



a. an orthographic sketch 

b. an Isonnetric sketch. 

c . a perspective sketch . 

d. an oblique sketch. 



'»: t Lll l\ ■■III MII MM I — I 



5, The lines shown below are often drawn to improve accuracy when 
sketching: - ^ 



a. a hexagon. 

b. a circle. 

c . a squp*^ 

d . 3 pentagon . 



h. The top view of the object shown below should look like: 





7. Most mechanical ideas are first shown in a: 

a. finished vA/orking drawing. 

b. completL-- blue print. 

c. text boolt . 

d . f reohand '.-.ketch . 

8. The type of load to use for sketching is: 
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MB or 1" 
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9. The most: important rule in freehand sketching is to: 

a. concentrate on line weight quality. 

b. make the sketch to an accurate scale. 

c. keep the sketch in proportion. 

d. be sure to erase all construction lines. 

10. The three reguUir viev^s in a sketch are: 

eu widtri, height, depth, 

b, top, front, leftside. 

, top; front, rightside. 

d, elevator, pla*"^, section. 



ERIC 
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UNIT/L^P PRETEST. ANSWER KEY: SHAPE DESCRIPTION 



1 . D 

2. A 

3. C 

4. D 

5. B 

6. O 

7. D 

8. D 

9. C 
10. C 
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II Lean 



Smtot: 
Data: _ 



PES?0'aSV5A?^CE ACTSViTY: In troduction to Orthographic Draw ings 

Top, Front, Right Side Views 



OBJECTIVES : 

1. Given an object and a glass box, draw the top, front and right side views as they 
appear on each plane of the box. 

2. Given an isometric sketch, complete the required orthographic view in the area 

provided on the assigned sheets. 

EVALUA TION PROCEDURE : 

Using a prepared key, the instructor will examine drawings to see if the drawings are 
correct. Students are expected to correct or repeat drawino.s until there are no errors. 

R ESOURC ES: 

De$i gn Draft i ng , Un i t 7 . 

Basic Technical Drawi ng . Chapters 2, 5, and 7, 
Techn i cal Drav/i ng. Chapter 5. 
Basic Drafting Tools: (see unit LEG) 
Drafting Furniture: (see unit LEG) 
Audio/Visual Material: (see unit LEG) 



PROCEDURE: 



1. Read Resource(s) listed and view the filmstrips and video tape. 

2. You ar»- learnirij r^ew way of viewing "things" "jround you. Do not expect this skill 
to be do eloc"^ v night. Much practicp and «nany exercises may be necessary before 
you can vi >i.;ii ,ze a z^iO dimensiof "il view of the object. This skill will come easier 
if you practice. When you gu home tonight, pick some objects and look at them from 
the top, fronts and riglit side. 

3. Obtain the "Glass Box" and felt marking pen from instructor. 

a. Choose two of the objects available. One object should hav^ a curved surface, 
the other object should have an angled surface. 

b. Place one object in the glass box and draw top, front and right side of the 
object on the box planes of projection. 

c. Have drawing checked by instructor, then erase the marks on the box. 

d. Repeal th*^ process with second object. 

4. Work through the exercises on pages 2, 3, and 4. 

5. Have the instructor check your work. Then take the LAP test and go on to LAP 2. 



Principe Author{s): S. Vosen, J. Wneatley 
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DIRECTIONS: Sketch the surface(s) of the object which you would see If you looked through 
the glass plane in the direction of the arrow . Each square is equal to one inch. 
Which orthographic view are you drawing: ? 




79.01.04.01 -- 3-26-79 



DIRECTIONS: SKetch the surface! s) of the object which you would see if you looked through 
tho glass plane in V:2 diroctid of the arrow . Each square is equal to one inch. 
Which orthographic vic" are you drawing : ? 




:RECTI0NS: Sketch the surface(s) of the object which you would see if you looked through the 
ass plane in the direction of the arrov; (^^). Each square is equal to one inch. Which or- 
lographic view are you rir;^».n"nn: ? 
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LAP TEST: INTRODUCTION TO ORTHOGRAPHIC PROJECTION — 
TOP, FRONT, RIGHT SIDE VIEWS 



Orthographic dravn'ngs and sketches: 

a. are normally shown as three views. 

b. require a back view if you have a left-side view, 

c. can be represented by only five views. 

d. according to drafting standards, you may not project the right-side view 
off of the edge of the top view. 

The most commonly used lines of sight are: 

a. at any angle other than 90° to the front, top, or side of the object. 

b. perpendicular to the top, front, or right side of the object. 

c. directly at the outer corner of the object. 

d. so that you can see the three object dimensions at once- 
Each standard plane of projection: 

a. has only one dimension in common with the view next to it. 

b. has two dimensions, each of which can be projected to the adjacent view. 

c. is at a 75° angle to the adjacent plane of projection, 

d. will give you all the dimensions you will need to locate the plane or 
planes seen in each view. 

An angled plane surface will appear as: 

a. a line when you look perpendicular to it, 

b. Its own shape in two views out of three. 

c. a line in the front view if it 1s a line in the top view. 

d. a point if viev;ed parallel to the surface of the plane. 

A vertical o--^ .^.r^ • -ontel plane ou.face: 

a. will appear distorted in two of the three standard views, 

b. will appear as a surface in the top view if it is seen as a line in the 
right side view. 

c. will not appear as a hidden line mirror image in the view opposite to it. 

d. will appear as itself in one view only and as a line in the remaining 



two views. 
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LAP TEST ANSWER KEY: 



INTRODUCTION TO ORTHOGRAPHIC PROJECTION 
TOP, FRONT, RIGHT SIDE VIEWS 



1. A 

2. B 

3. A 

4. B 

5. 0 
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I Ooio: 

PERFORMAESJCE ACTSVITY: Prniec tion With A 45^ Miter Ling 
I OBJECTIVE : 

Add missing views to various incomplete drawings^ using the 45^ projection line technique. 
' EVALUATION PROCEDURE: 

I Instructor will examine drawings to see if all missing lines have been added. Student 
I must have all drawings correct. 

I RESOURCES : 

Basic Technical Drawing , Chapter 6 and Chapter 7 
Desi gn Dra fting , Unit 7 

I Basic Drafting Tools: (see unit LEG) 
Drafting Furniture: (see unit LEG) 

j PROCEDURE : f ] 1 

I 1 ^ 

1. Read Resource (s): | i ■ 



r--- 

1 






■ Jl . 





SAMPLE PROBLEM: 



Find the right side view of the object above by projecting from the 

two given views. (Review paragraph 7.11 and figures 7.13 and 7.14 in your 

Ba s 1 c Technical Drawing . Review page 152, Design Drafting ). 



Priricipa! Aut!icf(s): s. Vosen, J. Wheat! ey 
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•5" 

MITER' 



45'' 
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r-1 



f 




5 3 • <i 



4?^ 



SOLUTION : 

Step A: Since the top and right side view have depth in common, project this depth 
dimension to the 45 construction line and down to the side view. 

Step B: Project the width dimension from the top view to the front view. Project the 
height from the front view to the right side view. 

Number surfaces of sketch 1 and sketch 2 on the following objects- You do not 
have to number object 3 or 4 if you can locate points without doing so. 

Transfer numbers and letters to all views using the 45° projection method and 
complete the missing view for each object. 
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PROCEDURE: (continued) 

2. Using size "B" drawing paper and the 45° projection method, draw three views of 
objects #3, 5, and 10 on page 98, objects #2, 7, 8, 9, 11, 12, 14, 16, and 19 on 
page 99 of Basic Technical Drawing . You will not use a border or title block on 

this drawing. The objects will all be drawn on one sheet of paper. Six on each side. 

3. Take the LAP test before going on to the next LAP. 



227 



DIRECTIONS: 



79.01.04.02 
2-28-79 

Supplemental Exercise 



1. Letter all surfaces. 

2. Number each surface as it appears in each view. 

3 Project and transfer numbers to complete the missing view, 




I 
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Fife Coda: 79 . 01 . 04 . 02 . A2-0 
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LAP TEST: PROJECTION WITH 45° MITER 



1. Which method below is the miter Tine method of projection? 
a. b. c. 





2. The 45^ miter line projects which dimension? 



a. height 

b. width 

c. depth 

d. all the dimensions 

In figure U the surface formed by numbers 1, 2, 3, & 4 is seen true size and 
shape in which view? 

FIGURE 1 

a. top 

b. front 

c. right side 

d. all views 



4. In figure i, 



1 r,c 



3-4 -^s a(n) 




a. height dimension 

b* width dimension 

c. depth dimension 

d. imaginary 1 ine 



5. In figure 2, which numbers form depth dimensions? 



FIGURE 2 



a. 1-2 & 4-3 

b. 3-2 & 4-1 

c. 4-2 & 3-1 

d. none of these 
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1. A 

2. C 

3. A 

4. C 

5. D 



LAP TEST ANSWER KEY 
PROJECTION WITH 45° MITER 
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File Code: 79. 01 . 04 . 03 . A2-0 




Fr§Sr« Learnirig Activity Package 



Student: 



Oato; 



PERFORMAi^CE ACUV!TV: Projections Using a Dividers 
OBJECTIVE : 

Add missing views to various drawings by projecting from each view and transfering 
dimensions with a dividers. 

EV ALUATION PROCEDURE : 

Instructor will examine drawings to see if all missing views have been added. 

Student must have all drawings correct. 

RESOURCES : 

Basic Technical Drawing , Chapter 6 and 7. 

Technical Drawing , Chapter 6. 

D rafting Rules and Principle s, pages 20-21. 

De s i gn Drafti ng . Chapter 7. 

Basic Drafting Tools: (see unit LEG) 

PROCEDURE : 

1. Read Resource(s). 

2. Number points on the given isometric sketch of each object. 

3. Using dividers and projection techniques, locate each point on the given 
orthographic views: (Reviev/ page 152, Design Drafting ). 

(Hint) 

Assign a number to each corner of the object. Use the same number for 
each point in both views. Note that the visible points nearest 
the obsorvi^:^ r.-f} lo be placpd outside the object. (The invisible 
points, or) points under (or behind) other points, lines or planes nre 
placed inside the object. 

4. Project numbers from these views so that the projection lines intersect on the 
missing view, and complete the missing view by connecting these points. 

5. Have instructor evaluate your work. Take the LAP test and proceed to the 



next LAP. 



Princflp«S Author^): s. Vosen, J. Wheatley 
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LAP TEST: PROJECTIONS USING A DIVIDERS 
1. Which drawing below shows the correct position for orthographic projection? 
a. b. c. d. 





3 cn 






. o 


I'll 


11.: ' 





2. Which view of Figure 1 will show a five sided shape? 

a. top 

b. front 

c. right side 

d. left side 

3. If you were numbering ALL the points on Figure 1, how many would there be? 

a. 11 FIGURE 1 

b. 20 

c. 16 

d. 12 

4. What dimension(s) can the dividers transfer? 

a. height 

b. width 

c. d'^pth 

d. all of these 

5. If a surface is shown true size and shape in the top view, which view(s) will 
show the surface as a 1 ine? 

a. front 

b. right side 

c. both front and right side 

d. bottom 
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LAP TEST ANSWER KEY 
PROJECTIONS USING A DIVIDERS 



1. B 

2. B 

3. D 

4. D 

5. C 
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Student: 

Data: 

PERFORMANCE ACTIVITY: Skptchino Missing Lines — Visible and Hidden 
OBJECTIVE : 

Fin in missing lines to complete the views for given objects. 
EVALUATION PROCEDURE: 

Using a prepared key, the instructor will examine drawings to see if the correct 
isometric view has been drawn. All drawings must be correct. 

RESOURCES: 

Design Drafting , Chapter 7 

Basic Technical Drawing , Chapter 2, 6, and 7. 
Basic Drafting Tools: {see unit LEG) 
Drafting Furniture: (see unit LEG) 

PROCEDURE: 

1. Review the above resource(s). 

2. Sketch in missing lines on the following objects. 

3. Upon completion of this LAP. proceed to LAP .05. 



VISIBLE LINES 




Prindfifii Authoris): 

S. Vosen, J. Wheatley 23^ 
FRir 28-. ran s«2-^4n — a..^ 
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HIDDEN LINES 




Stud«m: 

Date: 



File Coda: 79, 01 , 04, 04, A2-0 
Date Published: 2/21/80 




LAP TEST: SKETCHING MISSING LINES 



1, The three regular views in an orthographic sketch are: 



a. width, height, depth. 

b. top, front, leftside. 

c. top, front, rightside. 
fj. elevator, plan, section. 



2. The right side view of Figure 1 would look like: 




d. 

none of 

these. 



3. Which tool is used in sketching? 

a. archtect scale 

b. 45^ triangle 

c. T-square 

d. none of these 

4. Which of the hidden line conventions 
shown in Figure 2 are correct? 



a . 

b. 
c. 

d. 



D. L, R 

A, F, L 
T, 0, J 

B, I, N 



If a hole v/ere dril led in e top view, 
which convenuioM in Figure 2 wouiM be 
correct for the front view? 



a . 
b. 
c . 
d. 



FIGURE 1 



HI 



R.S 



FIGURE 2 
B I 



E f ! G 

I ! ^ I ; ' L. 



i r J| N M 



i 0 i 



R -- 
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1. c 

2. C 

3. D 

4. A 

5. D 



LAP TEST ANSWER KEY 
SKETCHING MISSING LINES 
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Studsm: ^— 

Data: - 

PERFORMANCE ACTIVITY: Isometric Sketch and Drawing of 

Rectangular Objects 

OBJECTIVE : 

To sketch and draw isometric views of various rectangular objects. 
EVALUATION PROCEDURE : 

Using a prepared key, the instructor will examine drawings to see if the correct 
isometric view has been drawn. All drawings must be correct. 

RESOURCES : 

Basic Technical Drawing , Chapter 16 (paragraph 16.1 - 16.17) 
Design Drafting , Chapter 9 (paragraph 9-1 through 9-18) 
Basic Drafting Tools: (see unit LEG) 
Drafting Furniture: (see unit LEG) 

PROCEDURE : 

1. Read the above resource(s). 

3. Choose a real object without curves from the objects available at the desk. 
Using the attached sheet o^ isometric paper, make an isometric sketch of the 
object (refer to Chapter 16 - 16.16, Basic Drawing ). 

3. Make isometric sketches of the four given orthographic objects. 

4. Divide a sher': v size "A'* drawing paper into four equal rectangles on each side. 
Draw the following ODjects as isometric drawings: page 100, problems 1 
through 8 in Basi c Technical Drawing . 

5. Have drawings evaluated by the instructor. 

6. LAP test will be combined with and taken after completion of LAP .05. 



Principal AuthofU): s. Vosen, J. Wheatley 
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Ost0: ■ 

PERFORMANCE ACTIVITY: Isometric Drawings of Cylindrica l Objects 

and Objects with Major Holes and/or Curves 

OBJECTIVE : 

Given any object with major holes and/or curves, draw an isometric projection 
of the object. 

EVALU AT 1 0 N _P RO CE DU RE ; . 

Using a prepared key, the instructor will examine drawings to see if the correct 
isometric view has been drawn. All drawings must be correct. 

RESOURCES : 

De s i gn Drafting ^ Chapter 9 
Basic Technical Drawing , Chapter 16 
Basic Drafting Tools: (see unit LEG) 
Drafting Furniture: (see unit LEG) 

PROCEDURE : 

1. Read the resource(s). Hint: Pay close attention to the use of isometric 

ell ipse tempi ates. 

2. Using size "B" drawing paper, draw objects #9, 11, and 13 on page 100 and objects 
#11, 13, and 15 on page 101 of your Basic Technica l Drawing . Also on a size 

"A" sheet of drawing paper draw object #1 on page 334 of your Basic Technical 
Drawir.g . 

3. Ta^e the combined LAP test for .05 and .06. 

4. Go on to the performance test. 



Principsi Author(3): S. Vosen, J. Wheatley 
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LAP TEST: ISOMETRIC SKETCHES 



1. Which views are shown on isometric sketches? 

a. top 

b. fron' 

c. righ'L ^ide 

d. all of these 



2. Which instrument is used to draw circles in isometric? 

a. compass 

b. French curve 

c. isometric template 

d. ell ipse template 



3. Which line(s) in Figure 1 will show true length in an isometric drawing? 



a. 1-2 

b. 3-5 

c. 7-6 

d. all of them. 



FIGURE 1 




4. The right, lert, and vertical axes or an isometric sketch are how many degrees 
from each other? 

a. 30° 

b. 60° 

c. 90° 

d. 120° 



5. Which dimension is placed on the vertical axis? 

a. width 

b. depth 

c. height 

d. all of these 
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1. D 

2. C 

3. A 

4. D 

5. C 
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SUPPLEMENTAL MATERIAL FOR DRAFTING 



DRAWING REPRODUCTION 

In general, there are three types of reproduction processes available to the drafts- 
person. They are: 1) mechanical, 2) photochemical, and 3) special. Each general 
process has several specific processes. Some of the more common under each heading 
is: i) mimeograph, lithograph and typing, 2) blueprint. Van Dyke, Diazo, and photo- 
graph, 3) Thennofax, and Xerograph. The specific processes we are most interested 
in are Blueprinting and Diazo printing. 

Blueprinting : Blueprinting is the oldest process and was at one time 
the only reproduction method besides tracing and hand copying. However, 
it is being replaced. (For further information refer to Basic Tech- 
nical Drawing, page 106, paragraph 7.4). 

Diazo Printing : Diazo printing (or whiteprints) is replacing the older 
methods. This is the process we use in the class. The Diazo print is 
made on sensitized paper by first exposing the paper under U-V and then 
developing it with arrenonia fumes. (For further information refer to 
Basic Technical Drawing, page 107, paragraph 7.5). 

In blueprinting, the background is a dark blue and the lines appear white. With 
Diazo, the background is white and the lines may be many colors. Some common colors 
are blue, black, brown, yellow, etc. With both processes, the original drawing must 
be made on a translucent material (i.e., vellum or mylar). The drawing itself may 
be done in either lead or ink. 

Diazo is a two-step process. In the first step, the sensitized paper must be ex- 
posed. The paper has a coating, which when exposed to U-V light, is broken down 
and becomes nonreactive. The U-V light is passed through the translucent drawing 
exposing all but the portions covered by the lead or ink lines. There are four 
variables which a-^-Pscc the exposure. The type of Diazo paper, the weight of the 
line, the length of exposure, and the type of original. 

Diazo paper comes in an assortment of speeds. From normal (speed 5) through super 
fast (speed 14). The faster paper has a more reactive sensitive coating and takes 
less U-V light to be exposed. 

The weight of the line determines the amount of light which passes through the line. 
The heavier the line, the less light passed through and the more coating left on the 
paper. Naturally, ink will allow less light to pass through than lead. 

The length of exposure is controlled by the speed setting on the expediter. There 
are two level settings and speed settings from A through Low. The slower the speed 
setting, the longer the length of exposure. 

Originals may be drawn on several kinds of material. It may be on common bond paper, 
linen, vellum, or plastic film. The U-V light penetrates each material differently. 
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The second step in the Diazo process is to develop the exposed sensitized paper. 
The paper is passed through a machine which produces ammonia vapors. These vapors 
turn the reactive coating a different color then the exposed background. The 
length of time in the developer and the strength of the ammonia vapors determine 
the darkness of the developed lines. The machine used in this class is not adjust- 
able so the number of times the paper is passed through it controls darkness. Other 
machines have speed controls. 

Diazo printing is used for several different jobs. The most common is to reproduce 
one original so that several people can have copies. Also, copies are made so that 
the original will not be damaged during use. If only a few copies are needed, (1-20) 
they may be reproduced from the original. If more (20-200) are needed, a Sepia print 
is made from the original and the required copies are reproduced from the Sepia copy. 
Sometimes information recorded on common bond (white) paper is needed. Using extra 
fast paper, the Diazo process can make copies directly from the bond paper. 
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USE OF THE TWO-STEP DIAZO REPRODUCTION SYSTEM 
(Rotolite Machine) 



Follow the steps listed below: 

1. Switch on the developer and then the ammonia pump. Let them run ten minutes 
before using the machine. 

2. Get the correct size of Diazo paper from the cabinets. If necessary, but 1t 
to size on the paper cutter. 

3. Switch on the expeditre and adjust the speed according to the attached chart. 

4. Place the original face up on the green side of the Diazo paper. Holding both 
pieces with the face of the original toward you, feed it into the expediter. 

5. Once the print is exposed, remove the original from the Diazo paper. Holding 
the Diazo paper face toward you, feed it into the developer. 

6. Shut the expediter and the pump off. Leave the developer motor running for 
five minutes to clear the ammonia from the machine. 



USE OF THE DIAZIT DART 



Procedure : 

1. Switch the machine on and wait until the U-V light stops flickering. 

2. Set the speed control dial to the proper speed (see attached chart). 

3. Place the original face up on the green side of the Diazo paper. Holding 
both Dieces with the face of the original up toward you, feed them across 
the feed bar until the machine picks them up. 

4. As both pieces come out of the machine, separate them and feed the Diazo 
paper into the developer. 

5. When the print is developed, turn the machine off. 
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PSPPP 


ORIGINAL 


LINE 


ACTINIC LIGHT EXPOSURE 


WARM UP 


cnrrn** 
brttu 


COPY 


WEIGHT 


ROLLER SPEEDS A-0*** 


10 minutes 


5 Sepia 


VelM 


Lead 


Low " E 






Vellum 


Ink 


Low - H 






Mylar 


Lead 


Low — G 






Mylar 


Ink 


Low — I 


10 minutes 


7 


Vellum 


Lead 


High J 






Vellum 


Ink 


High — Low 






Mylar 


Lead 


High - H 






Mylar 


Ink 


High K 


10 minutes 


9 (Extra Fast;. 


Standard White 


Lead 


Low — J 






Vellum 


Lead 


High - I 






Vellum 


Ink 


High - K 






Mylar 


Lead 


High -- G 






Mylar 


Ink 


High - J 


10 minutes 


10 


Standard White 


Lead 


Low — J 






Vellum 


Lead 


High H 






Vellum 


Ink 


High - J 






Mylar 


Lead 


High - F 






Mylar 


Ink 


High I 



*'rhis machine uses c dry-ammonia vapor developing process. 
**Paper speeds from 5 - 14 - (slow, fast, extra fast, super fast) -- can be obtained. 
(We use speeds 5, 7, 9, 10: 5 -- for corrections only. 

7 — slowest speed, more background print. 
9 s 10 fastest speeds, cleaner background print. 

***Roller speeds: A fastest 
0 - slowest 
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#5 Sepia or Tuf-Tex 



17 Diazo 



19 Diazo 



110 Diazo 



Ori(]ina1 Nedium 



Line Hedii 



Vellum 
Vellum 
Mylar 
Hylar 



Vellum 
Vellum 
Mylar 
Mylar 



Bond Paper 
Vellum 
Vellum 
Mylar 

Mylar 



Bond Paper 

Vellum 

Vellum 

Mylar 

Mylar 



Lead 
Ink 
Lead 
Ink 



Lead 
Ink 
Lead 
Ink 



Lead/Ink 

Lead 

Ink 

Lead 

Ink 



Lead/Ink 

Lead 

Ink 

Lead 

Ink 



Machine Speed*** 



4 
3 
4 

3 



6-7 

5 

6-7 

5 



*WARmNG: inis macnine uses /:d- uduiiie, lui i sucMycn, uviu^uuj um„,«m,u - .-.-..r- _^ -^- ^ cnkn^v-tr 
^have been identified as toxic and could cause serious personal injury if handled or used incorrectly. Su parts 
Z rparri910 Occupational Safety and Health Standards, chapter XVII of Title 29 of the Code of ederal Regu- 
lations, as amended, establishes pnicedures for the handling and storage of ammonia as wel as exposure levels for 
Ionia vapors. It is each employer's responsibility to comply with these regulations. Please have your emp oyees. 
as appropriate, become familiar with these regulations and be sure that this machine is used and operated in accord- 
ance with them. 



This machine uses 26° baume, full strength, aqueous ammonia as a developing agent. Aqueous 



monia and its 



**Paper speeds from 5-H -- (slow, fast, extra fast, super fast) -- can be obtained. 
We use speeds 5, 7, 9, 10: 5 -- for corrections only. 

7 slowest speed, more background print. 
9 UO fastest speed, cleaner background print. 

NOTE- When combining paper and roller speeds, faster paper requires less time to expose; therefore, use a faster 
roller setting. Slower paper requires more time to expose; therefore, use a slower roller setting. 



***Hachine Speeds- 0 Slowest (more light exposure results in a lighter print with less background print). 

21 " Fastest (less light exposure, causes a darker print, but more background print may result). 
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UNIT: MULTIVIEW PROJECTIONS: TECHNIQUES AND APPLICATIONS 



RATIONALE : 

In manufacturing, it is often necessary to have drawings of the object which clearly 
show surfaces in their true size and shape. The common method of doing this is called 
orthographic projection or multiview projection. Also, as each person in the manufac- 
turing process needs a drawing of the object, methods were devised to reproduce those 
drawings. In this unit you will learn to provide a multiview drawing of an object and 
the copies needed. 



PREREQUISITES : 

Unit: 79.01.04 Shape Description 



OBJECTIVES : 

Draw an orthographic drawing of a given illustration using appropriate tools* procedures, 
techniques, and appl ications . 

Identify terms, definitions and characteristics of orthographic drawings. 

Identify terms and characteristics of various reproduction methods and use the Diazo 
process properly. 

RESOURCES : 

Printed Materials 

Basic Technical Dr-wir.o . Spencer and Orydon, Macmillan Company, New York. 
Enginee ring Drawing and Graphic Technology . French and Vierck, Eleventh Edition, 

McGraw-Hill Book Company, New York. 
Mechanical Drawing . French and Svenson, Webster Division, McGraw-Hill Book Company, 

New York. 

Technical Drawing . Sixth Edition, Gieseche, Mitchell, Spencer and Hili, Macmillan 
Company, New York. 

Equipment 

Basic Drafting Tools: As listed in the course LEG. 



Mountain •Plaint lulucation tt 
Ecunumic Development 
Profcram. Inc. 



CUscaw AFB. MonUxu 
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Resources : ( conti nued ) 

Diazo Reproduction System 

Drafting Furniture: stool, drafting 

tp' le, drafting (with T-square, parallel rule and/or drafting 
machine) . 



GENERAL INSTRUCTIONS: 

This unit consists of four Learning Activity Packages (LAPs). Each LAP will provide 
specific information for completion of a learning activity. 

The general procedure for this unit is as follows: 

1. Read the first assigned Learning Activity Package (LAP). 

2. Begin and complete the first assigned LAP. 

3. Keep the drawing mounted on the board until it has been checked and 
approved by the instructor. 

4. If there is a LAP test indicated on the LAP sheet, take the LAP test 
before going on to the next LAP. 

5. Proceed to and complete the next assigned LAP in the unit. 

5. Complete all required LAPs for the unit by following Steps 3 and 4. 

7. Take the unit tests as described in the Unit LEG "Evaluation Procedures". 

8. Proceed to the next assigned unit. 



PERFORMANCE ACTIVITIES : 

.01 Multiview Projection of a Bearing Cap 

.02 Multiview Projection of a Guide Base 

.03 Multiview Projection of a Guide 

.04 Multiview Projection of a Wedge Base 



EVALUATION PROCEDURE : 
When post ^^sting: 

1. The student takes a muTtiple-choice post test and turns it in for correction. 

2. The student takes a unit performance test. Successful unit completion is meeting 
the listed criteria for the performance test. 



FOLLOW-THROUGH : 

The skill of drawing multiview projection will be used again in future units and will 
be monitored when the opportunity arises. 

The drawings in this unit must all have the title block and boarder properly inked > All 
title headings should be in Leroyed in ink and the rest freehanded in pencil. In addi- 
tion* each drawing must have the three views (top, front and right side) properly posi- 
tioned and correctly spaced. Use 12'' x 18" drawing paper. 

Q 

ERIO" first assigned Learning Activity Package (LAP). 



Student: 
Date: 
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UNIT/LAP PRETEST: MULTIVIEW PROJECTION 



Multiview means: 



a. one view. 

b. two views. 

c. two or nnore views, 
d . three views . 



2. The top view is: 



a. over the front view. 

b. over the side view. 

c. below the front view. 

d. below the side view. 



3. In orthographic projection, the projectors are: 

a. at a 45 degree angle to the plane of projection. 

b. parallel to the plane of projection. 

c. perpendicular to the plane of projection. 

d. at a 30 degree angle to the plane of projection. 



4. The rear, left side, and front views are: 

a. aligned vertically and are the same height. 

b. aligned horizorv::ally and are the same width. 

c. aliane^ horizontally and are the same height. 

d. aligned vertically and are the same width. 

5. Depth dimensions in the top and side views: 

a. must correspond point-for-point. 

b. must correspond in the left side but not the right side. 

c. must correspond in the right side but not the left side. 

d. do not correspond. 
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6. A removed view is a complete or partial view that is: 

a» not in direct projection with any other view. 

b. left out of the regular projection. 

c. drawn on another sheet of paper. 

d. never drawn on a working drawing. 

7. If a ser^as of parallel planes is intersected by another plane, the 
resulting opposite angles of intersection will be: 

a. equal 

b. perpendicular. 

c. parallel. 

d. unequal. 



8. A blind hole Is one wttti a specified: 

a. arc length. 

b. radius. 

c. diameter. 

d. depth. 

9. A rounded interior corner is called a: 

a. fillet. 

b. round. 

c. sharp corner. 

d. rough corner. 

10. A rouipr'ed exterior cornor is called a: 

a. round. 

b. miet. 

c. sharp corner. 

d. rough corner. 
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File Code: 
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Learning Activity Package 



Student: 



Date: 



PERFORMANCE ACTIVITY: Multiview Projection of a Beari ng Cap 
OBJECTIVE : 

Draw a multiview projection of a bearing cap. 
EVALUATION PROCEDURE : 

Instructor will examine drawing against a prepared key for accuracy, line conventions, 
construction, and neatness. No more than three errors will be allowed on the drawing. 

RESCMRCES: 

Basic Technical Drawing , Chapter 7 (Figure 7-67) 
Basic Drafting Tools: (See Unit LEG) 
Drafting Furniture: (See Unit LEG) 



PROCEDURE: 




1. 



Draw a multiview projection of the drawing, 
at the right, in full scale. 



NOTE: Refer to resource book if needed. 



2. 



The drawing will be done in pencil on a 12 x 18 
sheet of drawing paper. Ink the standard title 
block and boarder. 



4. 



3. 



Have the drawing evaluated by the instructor. 'J 
The LAP test is combined with the LAP test on the next LAP. 



5. 



Go on to the next LAP. 



Bearing Cap. 

Cast Iron 



Principal Author(s): Q. Fogleman 

Revised B;, : Sheila Vosen and Jere Wheatley 
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LAP TEST: MULTIVIEW PROJECTION (combined test) 
1. A depth dimension is found on which of the following views? 



a. top, front and R.S. 

b. L.S. , front and R.S. 



c. R.S. , top and L.S. 

d. front, top and back 



2. Given the following figure, which one of the R.S. views below is correct? 




-POINT OF 
TANGENCY 





A 


* 


■ ^ 


1 
1 
1 






1 
1 

1 


^ 1 
1 


1 
1 

















T 



























I 















3. On the figure below^ what points are shown of the R.S. view? 

a. 1, 2, 3, and 4 

b. 1, 2, 3, 4, 5, and 5 

c. 1, 3, 9, 8, and 5 

d. All of them. 

4. The L.O.S. (Line of Sight) in multivi'^w projection is 

viewed. 




to the surface being 



a. perpendicular 

b. parallel 



c. at a 50^ angle 

d. equal 



5. Which of the below is not good pencil technique? 



a. dark construction lines 

b. dense, dark object lines 



c. sharp, clean corners 

d. correct line thickness and dash lengths 
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COMBINED LAP TEST - MULTIVIEW PROJECTION 

1. B 

2. B 

3. D 

4. A 

5. A 
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PERFORMANCE ACTIVITY: 



Date: 

Multiview Projection of a Guide Base 



OBJECTIVE: 



Draw a multiview projection of a guide base. 



EVALUATION PROCEDURE: 



Instructor will examine drawing against a prepared key for accuracy, line conventions, 
construction, and neatness. No more than three errors will be allowed on the drawing. 



RESOURCES : 

Basic Technical Drawing , Chapter 7 (Figure 7-47), 
Basic Drafting Tools: (See Unit LEG) 
Drafting Furniture: (See Unit LEG) 



PROCEDURE: 



1. 

2. 

3. 



4. 
5. 
6. 



Read the above resource(s). 
Draw a multiview projection of the 
drawing on this sheet. 
The drawing will be done in pencil 
on a sheet of 12 x 18 drawing paper, 
the standard title block and boarder. 
Have the ^'nstruc^^cr evaluate the drawing 
Take the con.uMieu LAP TcSt. 

Proceed to the next LAP. 



Ink 



trxoo 




2.000 REAM 
(Through) 



CRS - 1 REQD 
ALL OVER 



3/4 DRILL- 
Ih CBORE • 



Thru 
Ik DEEP 



Guide Base. Draw h size 



Principal Author(s): C. Wetterling, S. Vosen, J- Wheatley 
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PERFORMANCE ACTiViTY: Multiview Projection of a Guide 



OBJECTIVE : 

Draw a multiview projection of a guide and reproduce a Diazo copy. 



EVALUATION PROCEDURE : 

Instructor will examine the Diazo copy against a prepared key for accuracy, line con- 
vention, construction, neatness, and print clarity. No more than three errors will be 
allowed on the drawing. 



RESOURCES : 

Basic Technical Drawing , Chapter 7 (Fig. 7-65) 
Supplemental material: Drawing reproduction 
BasiC Drafting Tools: (See Unit LEG) 
Drafting Furniture: (See Unit LEG) 



PROCEDURE : 

1. Draw a multiview projection of the drawing indicated on this sheet. The drawing 
will be done in pencil on 12 x 18 first. NOTE: Refer to Chapter 7 in the re- 
source book if needed. 

2. Trace the dra^'^n^ ink on a sheet of 12 x 18 vellum. Use the following ink pens for 
correct line weight: Center lines -- ilOO\ Hidden lines #0, and Object lines #1. 

3. Use the Diazo machine and reproduce a copy to be evaluated by the Instructor. 
(Refer to reproduction supplement). 

4. The LAP test is combined with the next LAP test. InoLESy 

5. Proceed to next LAP. 



Principal Author (s): Q- Fogleman, S. Vosen, and J. Wheatley 
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PERFORMANCE ACTIVITY: Multiview Projection of a Wedge B ase 
OBJECTIVE : 

Draw a multiview projection of a v/edge base and reproduce a Diazo copy, 



EVALUATION PROCEDURE : 

Instructor will exo.-nine the Diazo copy against a prepared key for accuracy, line conven- 
tion, construction, neatness and print clarity. No more than three errors will be 
allowed on the drawing. 



RESOURCES : 

Basic Technical Drawing , Chapter 7 and 8 (Figure 7-52) 
Supplemental material: Drawing Reproduction 
Basic Drafting Tools: (See Unit LEG) 
Drafting Furniture: (See Unit LEG) 



PROCEDURE: 



Draw a multSview projection of the drawing 
indicated on this sheet. The drawing will 
be done in pencil on a 12 x 18 sheet first. 

NOTE: Rt^^r t.' -htr resource book if needed. 

Obtain a sheet of vellum. Overlay your draw- 
ing and make an ink copy including the title block 
and boarder. Use the line weights given in pre- 
vious LAP. 

Use the Diazo machine and reproduce a copy to be 
evaluated by the instructor. 

Take the combined LAP Test. 

Proceed to the Performance Test. 



I§ DF?ll I. 




Wedge Base. 
CRS 



Principal Author(5): C Wetterling, S. Vosen and J. Wheatley 
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PfOI^I*^^ "-^P REPRODUCTION TECHNIQUES -- (combined test) 

1. The reproduction process used in this class is: 

a. blueprint c. Oiazo 

b. Thermofax d. Xerox 

2. If a print has too much background, you must: 

a. speed up the machine c. use slower paper 

b. slow down the machine d. print darker 

3. When inking a drawing for reproduction, what is the correct order of lines? 

a. horizontal, vertical, inclined, curved 

b. vertical, horizontal, inclined, curved 

c. inclined, horizontal, curved, vertical 

d. curved, horizontal, vertical, inclined 

4. The originals drawn in these LAP's were inked on: 

a. Vellum c. Bond paper 

b. Mylar d. Drawing paper 

5. Which paper takes the longest exposure time? 

a. speed 5 Sepia c. speed 9 Blacline 

b. speed 7 Bluline d. speed 10 Bluline 
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1. c 

2. B 

3. D 

4. A 

5. A 
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StudofTt: 

Date: 



Family Pay # 



File Code: 



79.01.05.00.A1-5 



Date Published: 4^?^^^^ 
Date Revised: 8/01//8 

Sex: M F (Circle One) 



iiMTT DrotrnDMaMrr tp^t- MiilTTVTFW PRDtlECTION 



OBJECTIVE 1 : 

Given an illustration of a machined object, the student will be able to draw an ortho- 
graphic drawing of it with three views that are properly centered, neat, and accurate 
to the given dimensions. 



OBJECTIVE 2 : 

The student will be able to properly ink the completed drawings. 



OBJECTIVE 3 : 

Reproduce a Diazo copy of the drawing. 



OBJECTIVE 4 : 

The student will be able to draw lines that are: 

a. neat 

b. properly drawn 

c. weighted to appropriate contrasts. 



TASK : 

The student will make a Multiview Projection of the following object, and reproduce a 
Diazo copy. 




Holder Baso.* 
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ASSIGNMENT : 

Draw the holder base found in Basi c Technical Dra wing, page 129. Use 12 x 18 drawing 
paper and trace the object in ink on vellum. Make a Diazo print. 



CONDITIONS : 

The drawing is to be completed in a typical drafting room setting, using the complete 
facil ities. 

The student will not be able to use the instructor(s) or other students as a resource. 



RESOURCES : (See Unit LEG). 

At least one of the following: 

Technical Drawi ng , Giesecke/Mi tchel 1 /Spencer/Hi 1 1 
Mechanical Drawi ng , French and Svenson 

Enqinerring Drawing and Graphic Tecl'.nology , French and Vierck 
B_asic Technical Drawing , Spencer and Drydon 

Blue/Black Line Printer. 
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Student: 

Date: 

Family Pay Number: 

PERFORMANCE CHECKLIST: 



File Code: 79.01 .05.00.A1-5 

Date Published: n/fi/7A 

Revised: 8-01-78 

Sex: M F (Circle 1) 



OVERALL PERFORiV^ANCE: Satisfactory Unsatisfactory 



CRITERION 
Met Not Met 



Objective 1 : 






1. Complete object is drawn. 






All lines specified in the assignment 
Criterion: drawn. 






I- 

I 

' 2 Drawing consists of three views which are properly 







positioned 






Criterion: Object lines can be accurately projected from one 


view to anc 


ither. 


Mechanical Drawing, pp. 87-91 






Objective 2: 






3. Comoiete drawina is inked correctly _ 






Criterion: (ASA Standards), Technical Drawing, p. 64. Boarde 


r and tit! 


I block 


lines (pen #2--LeRoy Template #175), object lines 


i(pen #1), 


In'dden 


lines (pen #0), Center lines {pen #00) . 






Object i ve 3: - 






d. Drawing is clean and neat _ ^ . 






Criterion: (ASA Standards), Technical Drawing, p. 12-22 
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CRITERION 
Met Not M«t 



5. Drawing is centered correctly. I 






Criterion: (ASA Standards ) , Technical Drawing, p. 157 






6. Total drawing is accurate to given dimensions. 






Criterion: Plus or minus 1/64"; plus or minus 1^ 






Objective 4: 






/. Hiclcien lines ate nedi ana pruperiy urawri. 






Criterion: (ASA Standards), Technical Drawing, p. 145. 






o, visiDie lines are neau ana pruperiy urawn. 






Criterion: lASA oLanaaras j , lecnnicai urawing, p. cu 






9. Hidden lines are of appropriate contrast in relation to 






the other 1 ines. 






i Criterion: (ASA Standards), Technical Drawing, p. 20 






10. Visible lines are of appropriate con^:rast in relation to 






the other 1 ines . 






Criterion: (ASA Standards), Technical Drawing, p. 20 






11. The drawl no ': '(Mipleted in tr.e -"^ecified time limit. 






Criterion: Not to exceed o nours. 












The student must meet criterion on 8 line items to obtain an 






overall score of satisfactory. 
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Studant: 



Fiie Code: 



79.01.05.00.B2-2 



Date: 



Date Published: 
Revi sed : 



6-.20-.74 




UNIT POST TEST: MULTIVIEW PROJECTION 



8-14-78 



1. In American Standard projection there can be as many as: 

a. 3 principle views 

b. 6 principle views 

c. 1 pri nciple view 

d. any number of principle views. 

2. The top, front, and bottom views are: 

a. aligned horizontally and are the same height. 

b. aligned vertically and are the same hoight- 

c. aligned horizontally and are the sar^e width. 

d. aligned vertically and are the same width. 

3. If two lines are parallel in space, their projections are parallel in: 

a. the top view only. 

b. any viev/. 

c. the front view only. 

d. the end viev, only. 

4. A line that is parallel to a plane of projection will be shown true size 
on : 

a. the plane of projection to which it makes a 50 degree angle. 

b. the plane of projection to which it is perpendicular. 

c. the plane of projection to whic^ it makes a 45 degree angle • 

d. the plane of projection to which it is parallel- 

5. Projection "'it- technical nam2 ^or a: 

a. station point. 

b. line between the views. 

c. complete working drawing. 

d. view. 

6. The process of drawing reproduction used in this course is called: 

a. blue printing. 

b. Diazo printing. 

c. lithograph printing 

d. Xerox printing. 
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7. The slower the original is passad through the exposure: 

a. the darker the lines will be. 

b. the more background print there v/ill be. 

c. the less background print there will be. 

d. the clearer the lettering will be. 

8. The most common materials for originals are: 

a. plastic film and transparent paper. 

b. classic drawing paper and blue line. 

c. clear paper and linen. 

d. bond paper and Mylar. 

9. Depth dimensions are projected: 

a* from the top to the front view. 

b. from the right side view to the front view. 

c. from the right side view to the top view. 

d. from tne top view to the back view. 

10. To view a surface true size, your line of sight must be 

a. perpendicular to the surface. 

b. parallel to the surface. 

c. from the front view. 

d. from the right side. 
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UNIT POST TEST ANSWER KEY: MULTIVIEW PROJECTION 



1. 


B 


2. 


D 


3. 


B 


4. 


D 


5. 


D 


6. 


B 


7. 


r 


8. 


A 


9. 


C 


10. 


A 




File Code: 



79.01 .06.00 



OatG Published: . 



11-17-78 



UNIT: DIMENSIONING 



RATIONALE : 

Dimensions sre just as important to working drawings as the views of the object. They 
clearly state the correct size to which the object must be made. It is therefore im- 
portant that you learn how to correctly dimension drawings which tell the craftsman 
how to make the object. Different manufacturing processes require specific differ- 
ences in dimensioning. 

PREREQUISITES : 

Unit: 79.01.05 -- Multlview Projection 
OBJECTIVE S: 

The objective of this unit is to give the student the opportunity to demonstrate ability 
to correctly dimension orthographic drawings of four manufacturing processes. 

Identify characteristics of correctly dimensioned orthographic drawings. 

Draw a lead and vellum original which can be clearly reproduced by the Diazo Process. 

RESOURCES : 

Printed Material s 

B asic Technical Drawing . Spencer and Drydon , MacMillan Company, New York. 
Engineering Drawing and Graphic Technology. French and Vierck, Eleventh Edition, 

McGraw-Hill Book Company, New York. 
Technical Drawi ng . Sixth Edition, Gieseche, Mitchell, Spencer and Hill, MacMillan 

Company, New York. 

Han d book, of Draftin g Rules and Principles. First Edition, Nelson, McKnight and McKnight, 
II 1 inois . 

''•'^'^ ^ Vi sual :^ 

Size Des cription, Drafting Series, Doubl eday ,Mul timedi a . 

Equipment 

Basic Drafting Tools: As listed in Coursie LFG. 



Principal Author(s): S. Vosen, J. Wheatley. and C. Wetterling 
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RESOURCES : •LgyiJ^ll^Jl^^ (continued) 

Blue/Black line printer 

Drafting Furniture: stool, drafting 

table, drafting (with T-square, parallel rule and/or drafting 

machi ne) 

Player, audio cassette 
Projector, filmstri p 

GENERAL INSTRUCTIONS : 

This unit consists of four Learning Activity Packages (LAPs). Each LA^^ will provide 
specific information for completion of a learning activity. 

The general procedure for this unit is as follows: 

1. Read the first assigned Learning Activity Package (LAP). 

2. Begin and complete the first assigned LAP. NOTE: Make drawing on tracing paper 
with penci 1 . 

3. Make a blueprint copy of the drawing and have it evaluated by the instructor. 

4. When the blueprint is satisfactory, proceed to and complete the next assigned 
LAP in the unit. 

5. Complete all required LAPs for the unit by following Steps 3 and 4. 

6. Take the unit tests as described in the Unit LEG "Evaluation Procedures". 

7. Proceed to the next assigned unit. 

PERFORMANCE ACTIVITIES : 

,01 Dimensioning a Safety Key 

,02 Dimensioning a Door Bearing 

.03 Dimensioning a Centering Wedge 

.04 Dimensioning a Holder Clip 

EVALUATIO N PROCEDURE: 

When post testing: 

1. The student "ake!^. e ;tj 1 ti pi e~choice post test and turns it in for correction. 

2. The student taices a unit pei^formance test. Successful unit completion is 
meeting the listed criteria for the performance test. 

FOLLOW-THROUGH : 

Dimensioning will be used and evaluated on all drawings completed for the rest of 
the course. 

The drawings in this unit will all be done un 12" x 18" tracing paper (vellum). Ink 
the boarder and title blocks using proper format. Do all of the drawing and dimension- 
ing in pencil. After completing each drawing, make a blueprint copy of it. Do not 
make a second copy unless instructed to do so. 

Begin the first assigned Learning Activity Package (LAP). 
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Student: 
Date: 



FileCodo: 79.01 . 06.00, A2-2 
(.01-. 04) 



Date Published: 



6/20/74 




UNIT/LAP PRETEST: DTMENSIONING 



1 . The way to dimension a hole is: 
c ^ a 







2. The system oP writing dimensions shown below is the; 



a. only system used, 

b. the aligned system. 

c. bottom system. 

d. unidirectional system. 




3. IF space Is limited, the correct way to indicate dimensiot-.c is: 



b. 



JL 



C. 



d, All are correct. 
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4. The location dimensions shown above are: 

a. A, C, and 

b. A and C. 

c. B and F. 

d. all dimensions are location dimensions. 

5. The size dimensions shov\/n above are: 

a. 3, D, E, and F. 

b. D, E, and F. 

c. B, D, E, F, and G. 

d. all dimensions are size dimensions. 

6. Drawings should be made to scale, and the scale should be indicated: 

a. or ^-h.r: oDject. 

b. in the title block. 

c. outside the border line. 

d. only when smaller than full scale. 

7. Dimensions are given in the form of: 

a. linear distances, angles, or notes. 

b. fractions only. 

c. decimals only. 

d . arrowhead s . 
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8. A fine, dark, solid line terminated by arrowheads that indicates 
direction and extent is: 

a. a dinner.sion line, 
b* an extension line, 
c . a leader, 
d . a center line . 

9. A dimension line coincides with or forms a continuation of a line on 
a drawing: 

a. when it matches a hidden line. 

b. whenever it is unavoidable . 

c. never. 

d. when it matches a center line. 

10. A thin, solid line leading from a note or dimension and terminated by 
an arrowhead or dot touching the part to which attention is directed is: 



a. a center line. 

b. a leader. 

c. a dimension line. 

d. . an extension line. 
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UNIT/LAP PRETEST ANSWER KEY: DIMENSIONING 



1 . C 

2. D 

3. D 

4. 8 

5. C 

6. B 

7 . A 

8. A 

9. C 
10. B 
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Pits Code: 



79.01.06.01 



Ooto Publishod: 



11-17-78 



Learnieig Activity Packa 



PERFORMAAiCEACTSVrrV: Si mens 1 on i ng a Safety Key 



Ooto: 



OBJECTIVE: 

Draw and dimension an orthographic projection of an object machined from stock. 
EVALUATION PRO CEDURE : 

Instructor will examine Diazo Prints for neatness, accuracy, clarity, line work and 
proper dimensioning. 

RESOURCES : 

Drafting Rules and Principles -- Chapter 3 
Basic Technical Drawing Chapters 9 and 10. 

Technical Dra wing Chapters 10 and 11. , ' 

Engineer i ng Drawing and Gr aphic T echn ology Chapters 11 and 12. ^ -."^^ 
Basic Drafting Tool s : (Tee Unit LEG) 
Drafting Furniture: (See Unit LEG) 

Blue/Black Line Prvnter j 
FiliT.strip Projector 
Audio Cassette Player 

Size Descrip tio n Drafting Series. ^ ^ 



PROCEDURE: 



Read th^? above resource(s). 

View filmsL»ip on Si--". ;escri ':^tion . 



C R 5> 



Safety Key 



3. iJraw anu dimension an orl:hogr-apr, - projection of the object shown on a i2" x 18" 
sheet of drawing paper. 

4. Trace the object on vellum using lead and an inked border. 

5. Have the iristructor evaluate a blueprint copy of the completed drawing. 
5. Take the LAP test for this LAP and proceed to LAP 02. 



bOOiA 




Procipal Author (»): S. Vosen , J. Wheatley, C. Wetter! ing 




Stud«f)t: 

Oato: 



File Code: 7^,01.0b.0l 
Date Pa^jHshed: 11-29 -78 




LAP TEST: DTf^IENSIONING MACHINED OBJECTS 



1. Dimensions are classified into two groups. They are: 

a. horizontal and vertical. 

b. necessary and unnecessary. 

c. size and location. 

d. inside and outside. 

2 The sr.andard height of letters and whole numbers used in dimensioning is 

a. 1/32 

b. 1/16 

c. l/R 

d. 1/4 

3. What is the ratio of arrov/head width to length? 

a. 2:1 

b. 1:3 

c. 2:3 

d. as you choose. 

4. Which object shown below has correct dimension placement? 



a. 



b. 



c. 



d. 



5. There are two systems of reading direction used in dimensioning. They are: 

a. vertical anci riurizontal. 

b. bottom and top. 

c. round and square. 

d. unidirectional ai'^d aligned. 

6. An object which has square corners, a smooth finish all over, a. id no fillets or 
rounds has been: 

a. cast. 

b. forged. 

c. welded. 

d. machined. 
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7. If space is limited, the correct way to indicate dimensions is 
a. 1). 



18 




W2 ^■ 
All 



are 

correct. 



8. Which of the following dimensions would be given as a radius? 

a. fillet. 

b. drill. 

c. hole. 

d. ream. 

9. The first dimension line should be inch from the object and 

the next dimension line. 



a. i/^r; 1/4 

b. 3/8; 1/4 

c. 3/8; 3/8 

d. 1/2; 1/2 

10. Which rule listed below has priority ov2r the others? 



a. dimension lines mu<^t not cross. 

b. cimensions must be between views. 

c. dimensions must be on a profile view. 

d. all are equally important. 
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LAP TEST ANSWER KEY: 0IMENSION1N6 MACHINED OBJECTS 



1. 


/-I 


2. 


C 


3. 


B 


4. 


A 


5. 


n 


fi. 


0 


■7 


D 


8. 


A 


9. 


B 


10. 


A 
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Fila Coda: 



79. 01. 06. 02 



Oato thibliJhod: 



11-21-78 



aroiog Activity Packi 



D«!fl: _ 



?>ERFORMANCS ACTIVITY: DifT'en s 1on1 ng a H oo r Bearing 



gBJECJJVE: 

Draw and dimension an orthographic projection of an object machined from stock and 
assembled by welding. 

EVALUATION P ROCEDURE : 

Instructor^ will exaniine the Diazo prints for (leatness , accuracy, clarity, line work 

and prope!^ d imens i on i nrj . 

RESOURCES: 

Draftin g Rules and Princi ples Chapter 3, 
Basic Technical Drawing Chapters 9 and 10, 

anc' paragraph 15.16 of Chapter 15. 
Technical Drawing Chapters 10, 11, and 25. 
Engin^-ering Drawin g: Grap hic Tec hnolog y - - 

Chapters 11, 12, and 16. 



Basic Drafting Tools: (See Unit LEG) 
Drafting Furniture: (See Unit L*!'';) 
Blue/Black Line Printe>^ 



Door Bearing 
CRS - 1 req'd 




PROCEDURE: 

1. Draw and di mc:.", i o;. an o.^thoqraDhi u pro jection of the object given on a 12" x 10" 
sheet 0," drawing paper. NOTE: Revie^v resource(5) if necessary. 

2. Trace the object on vellum using lead and an inked border. 

3. Have the instructor evaluate a blueprint copy of the completer* ^rawing. 

4. Take ■".he LAP test and proceed to next LAP. 



Principal Author (s): S. Vcsen, J. Wheatley, 0. Foglemd." 
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Studont: 



File Coda: .„71,0L_05J12_ 



Date. 



Date Published: 



11-29-78 



LAP TEST: DIMENSIONING WFl.DED/MACHINED OBJECTS 



1. Drawing scale is usually shown: 

a. at the top left-hand co?rier. 

b. on the object. 

c. in the tit! e block. 

d. in feet. 

2. Center lines may be used as a(n): 

a. extension line. 

b. dimension 1 i ne. 
leader. 

d. arrowhead. 

3. The following symbol is a specializeo weld symbol. What does it mean? 

a. triangle weld. — 

b. fillet weld-arrow side. 

c. 30^/60^ round weld. 

d. weld all over. 

4. A note on a drawing is: 

a. used to provide detailed information. 

b. shown in al 1 views . 

c. lettered in 1/4 letters. 

d. rarely used. 

5. Every draftsperson uses weld symbols: 

a. that he '^^r,:; d^^i'^trl on. 

b. which are ic/ent iTz^^ those w:-ich other dra ftspersons use. 

c. on every object. 

d. which conform to AWS Standards. 




7Q.ni .06. 



LAP lEST ANSWER KCY : niMFMSIONING WRL DFD/riAGM INFP OP.JFCTS 

1. C 

? . A 

3. B 

4 . A 

5. n 
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f ii, Ccda: ^^^-06 -03 



Dsts F"ibliB!icd: 



11-17-78 



Learr^iifio Aetivitv Pad 



Dole: _ 



uiiMcnsioiii rg a Centering Wedge 



OBJfCTIVE: 



Drdw and dimension an orthocj-.'aph i c pyojection of a cast object with machined areas. 
EVALUATION PROCEDURE: 

Instructor will examinp the Diazo prints for neatness, accuracy, clarity, line v;ork and 
proper dimensioni nq. 

RESOURCES: 



Drafti ng Riil es and Pji ncij^j es Chapter 3 
Ba_$2c Je_chn_i caj^ J^j-avm^ Chapters 9 and 10. 
Tec hni cal Drawing -~ Chapters 10 and 11. 

Engi neering Drawing : ^Grapnic Tec^hnol ogy Chapters 11 and 1?. 

Basic Drafting Tools: (See Unit LEfi) 
Drafting Furniture: (See Unit LEG) 
Blue/Black Line Printer 



4 rw'ii.i 



ROUNOS ^« 




Centering Wedge 



f_RO_CE_DjJRi: 

1. Draw and dimension an orthographic projection of tl;e given object on a L?" x 18" 
sneet of v/hite ar^f>//ing paper. 

NOTE: Refer to the re:i'::f' hooks or filiiistrin if necessar-y t'- ".oiiiplete drawing, 

2. Trace the object, ir^ le-^:!. on vttlliiin .ntii aii inlced border. 

3. Have the instrurj-cor 'Evaluate n blueprint copy of t\\e completed drawing. 

4. Take the LAP test and ^rroceed to the next LAP. 



PrincifKfeS AajtJicw(s): S. Vosen, J. Wiieatley, Q. Fogleman 

FR?r ' ^^'^ 



Studwit: 



File Code: 



79.01.06.03 



0am Published: 



11-29-78 




LAP TEST: DIMlMS lONING CAST OBJECTS 



1. A cast object can be identifiod by: 

a. the sharp corners and smooth firn'sfi. 

b, the thinness of the sheet material. 

c, the fillets, rounds, and rouqh finish. 

d. the jnachine finisii fnarks, 

2. A line which runs frcni a note, to the object, ending in an arrowhead is a(n): 

a. leader. 

b . extens i on 1 i ne . 

c. dimension 1 ine , 

d. r te line. 

3. The r-cerial the object is cast from will be shown either in the title box or: 

a, the parts list. 
D. the border. 
-:. on the object, 
ci i n a n c i e . 

4. The si/.e of fillets and r^ounds is usually given: 

a. on the object. 

b. in a note. 

c. in the ti tl e bl ock . 

d. in thousandths of an inch. 

5. Most dimens' -ns ^ ^ast ob:;^:.*- either overall dimensions or are taken from: 

a. rough edges. 

b. machined surfaces. 

c. the rounds and fillets. 

d. notes. 
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LAP iFST ANSWER KEY: DINIEMS ION I MO CAST ORJECTS 



1. C 

2. A 

3. D 

4. B 

5. B 
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u-?n-7S 



Duia Pubtljhod: 



Learniiia Activitv Packc 



Student: 



■ o;i 'In g r} Hoi cier C'i i p 



OB J ECT_IXc : 

Drav/ and din^ensio:! rin o . c^h^^ .--r-c fvii 
brass , 

Instructor will ex:^:'rin:^ f:he Dia:^'. 



i:'ro je :ti Oil of an object nianu f oc CLM'ed from sheet 



for- ^^eutness, accuracy, clarity, line work 



, 1 (KJ 



and 
aESO'JkCES . 



ilC^^i"iLA^,^? -.^.DA. .^TJil.^J Chapter 3 

PALL^ Te^.nj" cal Dr'av/jn^- - Cda piers and 10 
Technical Drawi r.g Chanters 10 and 11 

Engineering Drawi ng and ^'^i^-^phi Te_chnol^q£y Chapters 11 and 1: 
Basic" Draf tin' g Tool sT '"(See Un iV 'iFC^Y' 
Drafting rurnitiire: (sep Unit LEG) 
Blue/Black Line Printer .-m , .ji^.;-j>u 




PROCEDURES : 



[)ra«; and diri^ension a^; or tl-iograpti ic projection of the given ^. ' ject on a 12" x 18" 
sheet of drawi nq paper. NO'^E : Refer to the reference books and/or filmstrip if 
necessary to complete drawing. 

Trace the object-, in lead, on a sheet of veTTuai 'with an inked border. 
Have uhe iii^tructor v-valiiate a blueprint copy of the completed drawing. 
Take the InP test and oroceed to the Performance Test. 



Princtpd Author 15): S. Vosen. J. Wheatley, C. Wetter! ing 




1. When dimensioning objects formed from sheet stock, the thickness dimension is usually 
gi ven : 

a. in the front view. 

in the right side view. 

c. as a note. 

d. in the title block. 

2. The center line of a sheet metal bend is called the: 

a. bend allowance. 

b. neutral axis. 

c. inside mol d line ( IML) 

d. outside mold line (OML) 

3. Dimensions should be placed in the view that shows the of the object. 

a. contour. 

b. edge. 

c. top. 

d. front. 

4. What does the abbreviation NTS stand for? 

a. National Technical Society. 

b. Not To Scale. 

c. Not Too Symetrical . 

d. No Trijo Shape. 

5. Center lines n'u^ .^e e-^t^udod and uv^^d a;: 

a. object 1 i nes . 

b. diniension lines. 

c. extension 1 ines . 

d. leaders 
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LAP TEST ArlSWtR KEY: DIMENSIONING FORMEH SHEET STOCK 



.1. C 
Z. B 

3. A 

4. B 

5. C 
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Date: 



Date Published: 
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UNIT PERFORMANCE TEST: DINENSIONINH 



OBJECTIVE 1 : 

Given illustration cf a machined object, the student will be able to draw an 
orthographic drav/ing of it. 

OBJECTIVE 2: 

The student will be able to properly dimension the completed drawing. 
OBJEC TIVE 3: 

The student will be able to draw three views that are properly centered, neat and 
accurate to the given dimensions. 

OBJECTIVE 4 : 

The student will be able to draw lines that reproduce un Diazo printing: 

a) Neatly 

b) Properly drawn 

c) Weighted to appropr-iate contr'asts. 

d) With good cl ari ty 



The student will make an orthographic drawing of a machined object. The finished 
drawing must be completely dimensioned. 



TASK: 
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ASSIGNMENT : 

Draw and dimension the "Roller Lever" found on previous page. Use I?." x IR" 
drawing paper and reproduce a Oiazo print. 

CONpIJlONS: 

The drawing is to completed in a typical drafting room setting, using the com- 
plete facilities. 

The student will not oe able to use the i nstruc cor( s ) or other scudents as a re- 
source. 

RESQJURCES: 

As described in the Unit LEG. 
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Studont: 



File Code: 



79.01.06.00 



Da?e: 



Farfiily Pay Number: 



D;jto Published: 11-20-78 

Sex: Male Female 



< \'( ) \\W\ N C [: C\\ [.- C KL i ST : 



OVERALL PERFOF^MANCF. 



> a ( ! 



;fcJctory linscitisfactcry 



CRITERION 
Met Not Met 



j Objecti ve 1 : 

\ 



1. Entire object is drawn 



Criterion: All lines specified in the assignment are drawn. 



Objective 2 : 



2. Drawing is dimensioned using correct dimension techniques 
Criterion: (ASA Standards). Drafting Rules and Regulation s, 



Chapter 3. 



Objective 3, 



3. Dr.^wing is clean ^nc ne:^t 



Criterion: (ASA Standards), Technical Drawing , pp, 12 S 22, 



4. Drav.ing is centGred. _ 

Criterion: (ASA Standards), JA^h.'^jcal _^rawi_n^, page 157. 

5. Total drriwino accurnte to given dimensions. 
Criterion: Plus or mirius 1/64"; plus or minus 1 degree. 
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(Checklist continued) 

CRITERION 





Met 


Not Met 


Objective 4: 






5. Hidden lines are neat and properly di.ixvn. 






Cfitericr!: (ASA Standards), Technical Crawinq^, page H5, 






1 . — ■—- ■■ 

7. Visib'^e l"!:ies are neat :irid properly drawn, 






j_ _. _ _ ■ ~ V 

Criterion: (ASA Standards), Technical Drawing, page 20. 






8. Center lines are neat and properly drav/n. 


i 




Critei^ion: (ASA Standards), Techni ca1 Drav;ing . page 20, 






j 9. Hidden lines are of appropriate contrast in relation to 






1. ■ — ■ ■ 

j the other lines and repro^'uce dearly on Diazo print. 






Criterion: (ASA Standards), Technical Drawing, page 20. 






10, Visible' lines are of appropriate contrast in relation to 






the other lines and reproduce clearly on Oiazo print. 


i 
1 

I 


Criterion: (ASA Standards), Technical Drawing, page 20. 






il. Center lines are of appropriate contrast in relation to 






the other lines and reproduce clearly on Diazo print. 






Criterion: fAS/' ^ t-^ -,uards ) , Tcrhnical Drawing , page 20. 






12. The drawing is completed in the specified length of time. 






Criterion: Not to exceed 9 hours. 






The student must meet criterion on 10 line items to obtain an 






overall score of satisfactory. 


1 

1 
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Gate Published: 
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UNIT/LAP POST TEST: DIMENSIONING 



1 . Line 1 at right is: 

a. an extension line. 

b. a dinnension line, 

c. a continuation line, 
d . an object line* 

2. The system of writing dimensions 
sl^.own at the right is the: 

a. only system used. 

b. the aligned systenn. 

c. bottom system. 

d. unidirectional system. 




-1 ^ 



Line 2 at right is: 

a. a dimension line. 

b. an extension. 

c. a continuation line. 

d . an object line. 



The dimensions necesoary to completely describe the size of the 
size oF the object below are: 



a. BCDF-n r.p.J A. 

b. al' ^ne dimei^-^ions are 

c. ABDEG and F. 

d. ABCEF and J. 



r^cossary . 



I 















D 


























G 
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5. The best example of dimensioning the object is: 




d. all are equally as good, 

6, Drawings should be made to scale, and the scale should be indicated: 

a. on the object. 

b. in the title block. 

c. outside th^e border line, 

d. only when smaller than full scale. 

7. A fine, dark, solid line that extends from a point on the drawing 
to vvhich a dimension refers is: 

. an exte^nsion line, 
b, a dimension line, 
c . a visible line , 
d , a center line . 

3. A fine, dark line comiposed of alternate long and short dashes used 
to represent axis of symmetrical parts is: 

a. a dimension line. 

b. a center line . 
c , a hidden lino . 
d . a leader. 
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9. Arrowheads should be drawn with the length and width in a ratio of: 



10. The symbol that indicates a surface is to be machined is: 

a . a boss mark . 

b. a casting mark, 

c. a forging mark. 

d . a finish mark. 



a. 



c . 



5:1 
2:1 
'^:1 
3:1 
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UNIT/LAP POST TEST ANSWER KEY: DIMENSIONING 



1 - A 

2. D 

3. A 

4. D 

5. A 

6. B 

7 . A 

8. B 

9. D 
10. D 
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4. 



File Code: 



79.01.07.00.A2-1 



Uaio Publislicd; _ 12/17/75 
Rev i seel : 



7/14/78 



[T: SFCTIOM VIEWS 



!Wr_IONALE: 

The common inethod of r-epresen t ing an object is by drawing its views. Whenever 
necessary hidden par'ts or cci'jes are SfiO".;fi by using hiddj^n liries. However, some- 
ti flies the hidden edges are more clearly shown l;y drawing a section (or cross section) 
view. The section view illustrates the object cut apar't. 



Urn t: 7;K01 .OF. Oiinens -^.v; 



OBJECJIVE: 

The students will becoiiie ramil iar with, the Leriiis used in sectioning. They will 
identify and draw the roMowir^g section views; ful 1 -sections , hal f -secti ons , broken- 
out sections, revel vrrd sections, rr^iioved sections, and off-set sections. 



J^SO URGES: 

P r i n t e d M a t e_r i a I s 

Ba_sjc_Te chili c^cj JJravvi Hw . ipercer and Drydon, Macmillan Coinpanj^, Mew York. 

En g i nee r'i Draw In g a nd '^i^aoliijc TechrK^ Frencii oiui Vietxk, Eleventh Edition, 

McGraw-H i 1 V p'oo'k Conit^any^ flew York, 
Mechanical Cr-av/ing. fr-encii and Svefisofi, Webster Division, McGi-aw-fii 1 1 Book Company, 

■ "^Mew" '^o7-F" 

TechniCLi! '.'?^^nr\q, ^' : n viiMc;n, Gie^.eche, iXi i"::!;^l 1 , SpGncet^ and Hill, MacmiUan 
Company, ' / 

.'.vjdio/ Vi sujtl s 
Sections - Draf:.;nj [lonbl eday Mul t imedi a 

E'-V!! pnierit 

A:> 1 i s « ^d ] ii ^nr: , 1. 1. c . 



ri.icipai Aiithorf:}; C. vi-: ::c:r- ; i ng , L. Lelarid, S. Vosen, ]. Wheatley 
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Drafti ng Furn iture: As listed in Course LEG 

Player, audio cassette 
Projector, fi Imst ri p 



GENERAL I NSTRUC TIONS : 

This unit consists of eight Learning /^ctivi'cy Packages (LAPs). Each LAP will pro- 
vide specific infonnation fnr coiunletiofi of a learning activity. 

The general procedure for tin's unit is 3S follov/s: 

1) Read the first assigried Learnir.a Activ"'ty P.f^ckage (LAP). 

2) Begin and complete the first assigned LAP. 

3) Keep the drawing mounted on l:he board ufitil it has been ctiecked and approved by 
the instruc to r^ . 

4) Take LAP test as instructed in eacti LAP. 

5) Proceed to and complete the next, assigned LAP in the umt. 

6) Complete all required LAPs for the unit by following Steps 3, 4, and 5. 

7) Take the unit post ar,d performance tests as described i fi the unit LEG "Evaluation 
Procedures " . 

3) Proceed to the next assigned unit. 



PERFO RMANCE ACTIVITIES: 

.01 Section Views Terms and Usage 

.02 Half and Offset Sectioning 

.03 Removed, Revolved, and Broken-Out Sectioning 

.04 Section Views of a Tool Frame 

.05 Section Views of a Lift Braclcet 

.05 Section Views of a Dischar^ge Lock Housing 

.07 Section View of a Stabilizer Bracket 

.08 Section Views of a Slotted Disc 



EVALUATIOM PRGlLUUkl: 



1. The student completes LAPs and takes the LAP tests as required. 

2. The student takes a mul ti pi e-cho i ce post test and turns it in f^r correction. 

3. The student takes a ur.it per-formance test. Successful unit completion is meeting 
the listed criteria for the performance test. 



IQ.kkQW.^LHAOUGH : 

Whenever it wil l becoin': r.eces>:ary to show the interior parts of an object, section 
views will be used and monitored throughout the course. 

Begin the first assigned Le.irninq Activity Package (LAP), 
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Date Published: 6/20/74 
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conomic Development 
Program. Inc. 
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UNIT'/LAP PF^E TEST: SECTION VIEWS 



1 . The illustration belov^ represents a breath in a long piece of: 



a. 
b. 
c . 
d. 



round solid malerial. 
elliptical tubular material 
elliptical solid material, 
round tubular n"iaterial. 




2. The sectional view produced acc 

a. an alternate section. 

b. a half section. 

c. an auxiliary section. 

d. a full section 



riding to plane A below would bo: 




3. The sectior: a vi-^w UU.;sf:i -ated belo w [3: 

b. a one-fourth section. 

c. a broken-out sectior:,. 

d. a half section. 





— r— 

1 
1 
1 
1 
t 
1 


1 


1 
1 




1 

> . , „ ) 






1 
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5. 



G. 



7 . 



8, 



ERIC 



A half section is obtained whion: 

a. three-qtiartrer or tho piece is cut out and r^ernoved . 

b. onoi-half of the piece is cl-L out and ren-ioved. 

c. one-quarter of piece is cut out and removed, 

d. ohe-*-third of the piece is cut out and i'^e moved . 

A conv^enient mearv9 of sliowing 'clie shan^"^* of" a rib, arm, or long 
feature is: 

a. a half section. 

b. a revolved section. 

c. a full section. 

d. a broken section. 

The type of view uhat sh.cvvs interior features of an object is: 

a. a sectional view, 
b . a top view , 
c. an auxiliary view . 
d . an end view , 

A view obtained by passing p cutting [^lano con-^pletoly throLiqh 
an object is: 

a . a fLiU section . 

b . ^1 half section . 

c» a revolve^-' section, 
d . c: ' 1 /ed section , 

The direction of sight for a sectionail view is indicated by: 

a. the arrows at the ends of the cutting plane.. 

b. thie position of thie front view. 

c. the length of the prGjcctor:-^ . 

d. the dicoction of the section lines. 
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9. On detail drawings , tho /\SA recon^rr.ends that all n^atericils be 
represented by the -section lining for: 

a. alurninun"). 

b. cast-iron. 

c . wood . 

d. plastic. 

10. The pencil lead to use ror dr^L\■■ving section lines is; 

a. □ OP 2B. 

b. 4i-! or t5H , 
c . M or 2\-\ . 
a. 4B or 6B. 
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UNIT/LAP PRETE3T ANSvVF:R KtTY: SRCTFON VIEWS 



1 . 


D 


2. 


A 


3. 


'D 


4. 


C 


5. 


B 


6. 


A 


7. 


A 


3 . 


A 


9. 


B 


10. 


3 
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Learriirio Acrtivrfiv rae^i 



1 



13ato: 



PERFORMANCE ACT]Vn-Y: .!i^li!f^L^li![L^^ 



OBJE CTIVE: 

Understand the reason for ';eci:iQniriq and drav/ the cnver. objects in full section. 

Instructor vrHl oxaipine d^evvinc^s cvjainst <?. pr-epared key for accuracy, dimensioning, 
line construction, neatness and lettering. No more than tfiree errors will be allowed. 



RESOUR CES: 

Technical Draw i ng 7-1 page 203 to 
Basic Technical Drawing, Chapter 11. 
Me c h a n i c a 1 Dl^a^win , Chapter 10. 



■o page 211. 



Secti ons , Drafting Series. 

Basic Drafting Tools: (Ser^ Unit LEG) 
Drafting Furniture: (Sf:e Un i t: LEG) 
Fil:nstrip projectot^ 
Audio cassette player 



PROCEDURE: 



1 , 
2. 
3. 
4. 

5 . 
6 . 



Rea-j the c'.ovp re:%ource i s ; . 

V i ew the HI ms t r i o on Sec tj ons . 

On the bac'-' or :^heet, letter the defi'iitions listed. 

Draw the ^.ection views given on tliP three assignment ^.h-^ets 
Have yoijr dr'3wi:-:qs evali.Tited. 
Fake the ' "IP te^v. vc^-'\ i.;^'^ ^ij. 



Principal Author(s): Q- 'ogleman . S. Vos^n , J,. Wheritley 
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79.01.07.02.;i2-0 
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Leatiiiriq Aetivitv Pack. 



Siudor, 



PERFORMANCE ACTsVlT 



Off- S^iccioirinq 



OBJECTI VE: 

Draw thr half apd off-set n^^::^:iO!^ v"'e^/^ of \/aV''ioi;s objei:t$. 
EVALUATION PRiXEDURE: 

Instructor will examine drav;inAT"> against a prepared key for accuracy, dimensioning, 
line construction, neatness arid lettering. No more tlian three ert^ors will be allowed. 

RESOURCES: 

Basi c Techn ical Drawing, Chapter 11, Pr.ragr'apfts 11,4 and 11.8 
Mechanical Drawi ng . Chapter \v. 
Tech ni cqI Drawing, Chanter* 7 . 

Basic Drafting TooU : (Sr? Lr^^j 
Drafting Furniture: fSe^- \U\ ] 1 f-.j 

PROCEDURE: 

1. Drav/ the i nd1 sa t '^■.i s^'.:Lio,i viev/s of ail nir^cfiin-d object-- shnwn on tlie assignment 
sheets 'v,sed is ':sr abir/r: r e ^o' ^ rces ( s ) . 

NOTE: Use = ;;-^s'i;._.^ ■ ss; is • '"^M^er* ses co:ii;olete the dr-awings if necessary. 

2. Have f^^e ' n*, russor s^v ; tp the drsv^/inns, 

3. Take LAP test av^e- LA^"^ Oi. 



■)sen , J. WfiecUU-y 

314 



Draw the half sections indicated on thn objects b.-!ow. ??.0i.07.02 pq. 2 



i - 




S UPPOR T a OX 
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^ r 
1 1 






1 1 
1 ^ 
1 f 
\ * 
1 1 
1 1 


I 

1 






1 1 
I 1 


i 1 
1 


i 
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'luiiuir I )< V 1*1. ipnu r.t 

i LearryriiC^ Acrljvrtv Paokaqe 




PERFORMAiMCE ACTiViTV 



OBJECTI'/F: 



R:^i:iO'.o:i , h:;',o i Vc^ , and r'o k er I - Ou t Section VievvS 



Drjv/ the indicated ^cccii.r; ■/•;:'\;v n r riir? y:syinru:d ohjrjrus. 
Ey^UJATICN PROCEDURE : 

Instructor will exaiiiirie (if\nwi iiqs against a prepared kGy f-'or accuracy, dimensioning, 
line construction, neatness and Ipttering. \\o more than three errors will be allowed. 

RESOURCES: 

Basic Technical Dr awing, Chapter II, paqe 197, 
Mechani cal D rawi n g. Chapter 10. 

Engi neeri ng Drawi ncj and Graphic Techfiol ociy , Chapter 0. 

Basic Drafting Tools: fS^r? wirit LEO) 
Drafting Furniture: (See Uiiit i.EG) 

PROCEDURE : 

1. Draw the indicatf^ii secLioii view?, or tiie given Oi\iects on the assignment sheet. 
NOTE: i ''-"^ ■ -he r e :' books as references to complete the drawings. 

2. Have the irr-, t nj<:.tor e^'alijar.c 'J'lr: dr aw i r:[].^ . 

3. Take the LAF tost over l/'^^*^'^. .01, .02, and .03. 



Principal Author(s): Q, Fogie^nan, S. Vo^-en, J. Wheatley 
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Date Revised: 7-12-78 
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PERFORiVtANCE ACYIV , 

OBJECT IVE: 

Draw the various section o !' :^ tool "ivrxv:^.. 
EVALUATION PRO CE DURE: 

instructor wii'i e<:^f.i:)e \t:y for a::(.:')r .icy , dimensioning, 

line corisLructiOu, rieabi.rsi: ....n^ 1 r fit - i' i :. ;j . !';oro tpaii ;::ireG i?r-ro)'S will be allow 

RESOU RCES: 

Techni cal Dr a wing , Chapter 7 

Basic Technical Drawin gy Chapter 11 

M echanical Drawi ng > Chapter iO 

Engineering Drawing an d Graphic:_ Jo c hj^i o 1 o g y , 0 . a j:* ^, e r B 
Basic Draftin g To o 1 j : [ S e e i i rt i t L E G ) 
Drafting Furn iture : ( S • : e IJ r i i t: L E C, ) 

PROCEDUR E: 

1. Draw the indicated section views of a tool frame shown on the assi qnmen t sheet . 
NOTE: Yr.-'^ n:ay u':>2 resjii"c:e hoot'^ as r : fLn'enL.f}S to coniplote the drawings. 

2, Have the ins:/.^::-- (■•••„■' ^.^^ th^* - ^ . 



Principal Author(s): Q. Fogleiiian, J. Viheatley 
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PERFORMANCE ACTIVITY: ^ J 

OBJECTIVE : 

Draw the various r,ecLio:i view', uf a lift bracket. 

Instructor '-/ill ex^i^U'it^ or:;',/ • r; .\o^h\st a [;ri-^;)a; cd key tor accurcry, riinieriGioni ng, 
line conscructiop , neatnes'. cWirJ letteriiivj. r»o ir.ore than L'lree ei-rois will be allowed. 

RESOURCE S:. . 

Basic Technical Dra wing, C h a p t e 1 i . 

Mechanical Drawi ng > Chapter 10 

Technical Drawing , Chapter 7 

Basic Drafting Tools: (See Unit LEG) 

Drafting Furniture: (See Unit LEG) 

Engineering Dr awi ng .an d_ Gr aph i c . Te c hn o^o q y . Ch a p t e 8 

P ROCEDURE : 

1. Draw the indicated section views of a lift bracket shown on the assignment sheet. 
NOTE: Y-^^'j niay u.i- ^'.'^'^ ref^oiir^ce books as references to complete the drawings. 

2, Have the inst. e^^::- l''^) t''^^ .l 'n^^:^:]S. 



Principal Authorls): C. V^etterling, -J. l/heatiey 
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Drre: 

SscLio'i '.^iews or ri niscl;:!rge Lock f;ui!S"'ng 
PERFORMANCb ACTIVITY: _ 

Drav/ the various sscl'.Tc-n views z''' c. ;ii schr-, r ge lock i-0(ibi ng . 
EVALU AT 1 0 ^LPR0CEJ31|RE : 

"^he i ?is I. T'.! c t^'-r ^.nM e^.^ni^ne drawings r=c:aifist ,^ [wopr,rc?d key ^'-"^i' v.ii r'ac y , di mens i on i ng » 
lin'^^ cor?st ruct i Ofi , n^a Uir'S''. -iiid i e l tevM r: i; . !io T'.orr^ Uuiii tiirpe' errors vyi 1 ! be allowed. 

RESOURC ES: 

Technical Draw ing, Chapter 7, 

Basic Technical Drav/1ncj > Chapter II . 

Mechani cal Drawi ng . Chapter ]0 

Engineering Drawing and Graphic Technology. Cliapter 8. 
Basic Drafting Tools: fSee Unit LEGT 
Drafting Furniture: (See Uriit LEG) 

PROCED URE: 

1. Draw the indicoited section views of a discharge lock housing shown ori the assignment 
sheet . 

iNOTE: Vol Tiu ■ us(i r'esouT':e books as referejices to coni[:)kH:e the drav/ings. 

2. Have th'^- i ns t ru'- to i- alualc ^'i^t dr^^vJi js . 
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Leerriisig Ao'ovitf Package 



Onlo: 




OBJEC TIVE: 

Draw a ';^;:Liofi v i ev; of a s ifctl P i ".-^r 



EVALUAnOri PRO It DURE: 



Instructor wi 1 ! e/.^fnine cirr}v;ifijs against o, prepared key for accuracy, dimensioning. 
Vine construction, neatness ond 'ottering. No more than three errors will be allowed. 

RESOURCES: 



Techni c al Dr awi ng , Chapt".er 7 

Basic Te chnical Drawing , Chapter 11 

Mech ani c al Drawi ng , Chapter 10 

Engin eering DrawTng a n_d Gj ; a p hi c Te c h 1 1 o 1 o rj y , C [i a p t e r 8 
Basic Drafting Tools: TSee Unit Lhil) 
Drafting Furniture: (See Unit LEG) 

PROCEDURE: 

1. Dra*w the indicai.eri s^xtiori views oF a stabilizer bracket sliowfi on the assign- 
ment b':eet. 

NO'^f^: 'r'ou \>\:\y ase : os o^^;^;s as references to complete th'^ drawings, 

2. Have the dr^win^js evaluated by the i rif.tructor . 



Principal Authoi'{s): Q. Foglerr.an, J. Uheacley 
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1. The edge view of the cutting plane is represented by which line. 



a . 




2. The direction of sight for a sectional view is indicated by: 

a. The arrows at the ends of the cutting plane. 

b. the position of the fr-ont view. 

c. the length of the projectors. 

d. the direction of the section line. 

3. In a section view, all visible edges and contours behind the cutting plane: 

a. are not shown. 

b. a re hi gh-1 i ghted. 

c. should be shown. 

d. should be removed. 

4. A section view in which the cutting plane has passed through the entire object: 

a . is never used . 

b. is an edge view. 

c . i s a hal f vi ew . 

d. is a full section. 

5. When a section of the object is drawn adjacent to the view, it is called a(n): 

a. removed sr-^tiO:i. 

b. rev.^1 ved seci ' . 

c. al i gr^' -'' ' ' on . 

d. rotated section. 

6. The sectional view producer; according to plane D in Figure 67 would be: 

a. a full section. 

b. a partial s ruction. 

c . a hal f sec ti on . 

d. a broken-out section 
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The best sectional view of the object below is: 
a. b. c. d. 



^3 p^52 



A 





ALL 






ihe best illustration of section lining below is 




The sectional view produced according to plane B in Figure 60 would be: 




10. 



a. an alternate section. 

b. a broken-out section. 

c. an offset section. 

d. a double section. 



Vigurr 60 

The illustration in Figure 59 represents a break in a long piece of: 



a. round solid material. 

b. round tubular mciterial. p 

c. e i • i p ' "f 1 ti'^-jlar rn^iterial. 

d. el 'h' " scl materiu';. ! 



Fi^nrr 59 
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79.01.07 (LAPS .01-. 03) 



LAP TEST AMSWER KEY: SECTION VIEWS 



1. B 

2. A 

3. C 

4. D 

5. A 

6. D 

7. D 

8. C 

9. C 
10. B 
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File Code: 




79.01.07.08.A2-0 

. 12/17/75 



Date Published: 
Revised: 7/13/78 



earnirig Activity Paclca 



Studenf: 
Dat9: _ 



PERFORMANCE ACTIVITY; Section Views of a Slotted Disc 



OBJECTIVE : 

Draw the various section views of a slotted disc. 



EVALUATION PROCEDURE: 



The instructor will examine drawings against a prepared key for accuracy, dimensioning, 
line construction, neatness and lettering. No more than three errors will be allowed. 



RESOURCES : 

Technical Drawi ng , Chapter 7 

Basic Technical Drawing , Chapter 11. 

Mechani cal Drawi ng . Chapter 10. 

Engineering Drawing a nd Graphic Technology, Chapter 8. 
Basic Drafting Tools:' "TSee Unit LEG) 
Drafting Furniture: (See Unit LEG) 



P ROCEDU RE: 

1. Draw the indicated section vievys of a slotted disc shown on the assignment sheet. 
NOTE: ''Ou rr:v the i^'-^urrp books as references to coKiplete the dr^awings. 



Have the instructor evaluate the drawings 



Principal Author($): Q. c. Vletterling> J. Wheatley 
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Studsnt; 
Date: 



nio Code: ._JAi 0 1 . 07 . 00 . B2 



Date Publishod: 6/21/74 

Revised: l.''-3-VQ 



UNIT 



POST TEST. SECTION VIBA'S 



1 . The best sectional view of the object at rnght is: 



\ } \ i 

ZZZZl 



\\Lin 



-u u 





2. The sectional view product^ci according tc plane B below would be: 



a« an alternate section. 

b. a broken~out section. 

c. a double section. 

d. an offset section.. 



The r>ection£\l view illtjstr^ated below is: 



a. a Curned section. 

b. a renvjved section, 

c. a revolv."-/ :! r^.ectiori, 
d . D c^■^•'')^r • -• (' tirin . 





4. The s^'C^i or)^-:!! vieyv f^rod'rced according to plane A below would be: 



a. an alternatf-^ >w.N..:t1on. 

b . zs ha] r 1 : .-.ui . 

c . s\ n V } X i I ; .--t y <-,-. - t ; o r i . 

d . a fuTl '-.ef: tioi i . 
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Paqe 2 

5. The sectionul viev^ i 1 1 i^s t'^d ted at the r'iqht is 



a . a f ul 1 secti on , 

b. a one-four^th section. 

c. a broken-ouc section. 

d. a half S3ctiof,. 



79.01.07.00.B2-2 



1._ 



6. Which type of line: should I'ot be dnawn on sectional viev/s e;;cept as needed for 



d i ri'iens i on i o r i n ■ • i t y ? 





center 








b. 


visible. 










hi dden 








d. 


bneak 








■/i;:en 


a cutiiinq piaiie 




sses I 


-iiroun!; a ri b or 


a . 


the sectioning 


i s 


drawn 


at the opposite 




*J\e. sectioning 


i s 


Oiiii tted. 


c . 


the se'::tir)ni?ig 


is 


drawn 


verti cal ly . 


d. 


the secti oninc} 


i s 


drawn 


hori ztonal ly . 



3. Which type of section snows the sjiape of the object without an additional view: 



a. 
b. 
c . 
d. 



a full section, 
off set section, 
a revolved section, 
a removed section. 



9. The direction of sifihi inr a sectional view is indicated by: 



a. 
b. 
c. 
d. 



the arrows at trie ends of the cutting plaiie. 

the posiu'un of i"he rr'ont vIlm-,', 

the length of the- projectors. 

the direction of the section line. 



10. 



Sectional \/!ew^ are usually used to siiow: 



a . ( i ^-^ . " , ' Ci^'.ri i 1 , 

I" i nter* lor do ta 1 Is. 

c . e;< terior details. 

d. none of ^h^,- abovo 




79.01.07.00.82-2 
Revised: 12-3-79 



UNIT POST TEST ANSWER KEY: SECTION VIEWS 



1. A 

2. D 

3. C 

4. D 

5. D 

6. C 

7. B 

8. C 

9. A 
10. B 
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Studsnt: 



File Code: 



79.01.07.00.A1-5 




Date Published; 



Revi sed : 



1.1/6/74 

7/13/78 



I-amily Pay Number-: 



Sex: M F 



(Circle one) 



UNIT PERFORMANCE TEST: SECTION VIEWS 



OBJEC TIVE 1 : 

Given an illustratioM of a machined object, the student will draw an off-set section 
view and a full section viov. with rm s.icjned detail. 

OBJECT n/E_2: 

The student will be able to crobs-sect i on all parts of the object that have been cut 
by sections AA and 33. 

OBJECTIVE 3 : 

The student will be able to draw section views that are clean and neat. 
OBJECTIVE 4 : 

The student will be able to draw section views having all lines accurately and properly 



The student will be given an i 1 1 us tr-ati on of a machined object. He will then draw 
2 section views of the object, lie must cross-section all parts cut by sections AA 



ASSIGNMENT : 

Draw the "Column Base Mousing'' s^j^tiOM •/iews found on the attached sheet. 
CONDITIONS : 

The drawing is to be coKipleled i c a typical drafting rooi.i setting, using the complete 
facilities. 

The student will not be able to tiie i r;Structor(s ) or other students as a resource. 
RESOURCFS ; 

As 1 isted in the Un i t LF:. . 



projected . 



TASK: 



and BB. 
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Sountftln'FUiiu £<Ju ration iU 
conomic Development 
Pro-am, Inc. 




Studsnt: 



Uatu; 



f-'anvi ly Pay Nurnbey^: 



PF.RrORiVIANCE Cf^ECKLIST: 



File Codo: 7_9.- 01 , 0_7„. 00 .^Al - 5 

Dote Puhlishotj: ._..14./6/74 

Sex: M F (Ciixle 1) 



OVERALL PERFvORMAMCt Sati sfc^ctory Unsntisfactory 



CRITERION 
Met Not Met 



Objective 1 



1. Both section views are completely drawn. 



Criterion: No object lines are missing 



Objective 2: 



2. All parts of__the^ ojbjectcut b y section lines AA and BB 



are crosS'-secti'';ned 



Criterion: No cross-section lines are missing 



Obj ecti ve 3: . 

3. Drawing is clean and neat 



Criterion: (ASA Standards), Technical Drawing , pp. 12 ur.d. 22 



Objective 4; 



4. All object lines are accurately projected from given view 



Criterion: Wi thin 1/64" 



5. All cross-section lines are correct 
Criterion: l/B" apart on 45^ angle 
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(Checklist ccntinuDd) 



79.01 .07.00. A1-5 



CRITERION 
/Viet Net Met 



6. The drawing is completed within the specified time limit 



Criterion: Not to exceed 3-1/2 hours 



I 



The s tudent must meet cri terion 
satisfactory. 



items to obtain an overlll score 



Pf 
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FiloCnd.:..Jl-Ql-09-05-A2-0 
Data Publijhad: L'-IQ..: Z ^ 

Revised: 1-16-80 

Learning Activity Package 

Sii:i!:C:n: 

Uu'i: . ■ 

PERFORMANCE ACTIVrrV: iTJIil'lCY-^^^ Object 
OBJEC TIVE: 

Df-avy the Primary and Secondary Auxiliary viev/s of d.w object. 
EVALUATION P RQCED URE : 

Instructor will examine drawings for accuracy, ncalness, line \.ork and lettering. 
No et^r^ors vr^\^ be allowed on ess i gniTieri t . 

RESOURCE S: 

Bas ic Technical Drawing , Chapter 12 12.12. 
Me chan ical Drawing , Chapter 9. 
Technical Drawing , Chapter 8 8.19. 
Design Drafting , Chapter 10 — pg. 245. 

Basic Drafting Tools: (See Unit LEG) 
Drafting Furniture: (See Uni'c LEG) 

PROCEDURE: 

1. Draw the primary auxiliary view of the object shown on the attactied assignment 
sheet, (HINT: You must obtain an edge view of surface "A".) Look at your 
resources. (Also, draw all riidden lines.) 

2. Draw a scco-d"^ " ^Vuxiliary /iew of the entire object to show a true size and 
shapp. Drav, ai. vir^ii/.c .nnd hklc^n iines. Use the suggested resources. 

3. Have your drawings evaluated by the instructor. 

4. Take the LAP test and proceed to the Performance Test. 



Princap®! Author (a): J. Wheatley, S. Vosen 

31 5 
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Stiito:: 

D3t3: 

PERFORMANCE ACTIVITY: ^Bjiljit„^d£^U.uLlai^XJ^ Section Views 

OBJECTIVE: 

Draw the right end and auxiliary view of ar. /Wigrinient Cam. Draw a sectioned 
auxiliary view of a Slotted Base. 

EVALU ATION PR OCEDUR E: 

Instructor will examine drawings for accuracy, neatness and line work. No errors 
will be allowed in this a ss i cjnment . 

RESOURCES: 

Basic Tech n ical Drawing , Chapter 12 12.10. 

Mechan ic al D rawing , Chapter 9 9.11. 

Techn i cal Drawing, Chapter 8 B.7, 8.17. 

Basic Drafting Tools: (See Unit LEG) 
Drafting Furniture: (See Unit LEG) 

PROCEDURE : 

1. Draw the right end and auxiliary view of tlie Alignment Cam as indicated on the 
attached drawing assignfnent sheet. 

2. Draw the auxiliary section of the Slotted Base. 

3. Have yOh»" drawings .evaluated by the 'instructor. 

4. Take the conif^^ ui-'^u LAP tcsc c^nd then [>r'Oceed to LAP .05. 



Principal Author («): S. Vosen, v]. Wheatley 





Student: 



Do:o: 

OBJECTI VE: 

Given various dra^wings or niachined objects, draw a specified auxiliary view. 

Instructor will exa^iine dr^-^.wings for accuracy, neatfie::^, linr.^ work and lettering. 
No errors will allov;ed on this assignment. 

RESOU RCES: 

B asic Tech nical Drawing, Cha p Ler 1? 1? . 7 , 12,8. 
Mecha n ical Drawing, Chapter 9 ~- 9.9. 
Technical 'prawingT Chapter 8 8.11, 8.12. 

Basic Drafting Tools: (See Unit LEG) 
Drafting Furniture: (See Unit LEG) 

PROCEDU RE: 

1. Draw the auxiliary view of machined objects shown on the assignment sheet. 

2. Have the insL'^^uctor ^fvaiu^ite your drawings. 

3. Proceed to LAP . 04 



Prirvcijiai Author (a): J. VJheaLley, S. Vosen 
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MiSMllL BLOCK 

Draw the entire auxiliary viev; 
showing the true angle between 
A and B. 



er|c 




File Coda: Ll:.01 • 09 .02 . A2-0 

Oatij PubliihQd: 12-17-75 



Revised: 1 -16-80 

.earning Activity Packag 



Date: _ 



PEaFOBMANCE ACTIVITY: MumYjiij^ ^ ^ ^ ''^ ^ ^ e . y i_^Ll[i9l2I] ^ '■' 

Surfdcecrobjects 

OBJECTIVE : 

Draw the auxiliary view of various objects with inclined surfaces. 
EVALUATION PROCEDURE : 

Instructor '.ill examine drawings for accuracy, neatness, line work and lettering. 
No errors will be allowed on this assi griinent . 

RESOURCES : 

Basic Technica l Drawjnj, Chapter 12 - 12.4, 12.5, 12.7, 12.9, 12.16. 

Me chanical Drawi ng, Chapter 9 -- 9.7 - 9 10 

Technical Dr awUiji, Chapter 8 -- 3.4 - 8.9, 8.11, 8.12. 

Design Drafting , Chapter 10 10.1 - 10.12. 

Basic Drafting Tools: (See Unit LEG) 

Drafting Furniture: (See Unit LEG) 

PROCEDURE : 

1. Read the above resource(s). Each of the above ^^^""^.f 

views by using different terminology and approaches. It is important for the 

drartperson to be able to read and use several different references. 

2. Draw the auxiliary view of objects shown on this assignment sheet. 

NOTE- Us> the ---•■•urce bo-'.s as references to solve and complete the 
drawings/ tacn sourc- contains ,nformation specifically related to 
the attached drawings. Choose the methods from the ^-^sources w h 
you feel best relate to the drawings. Be as self-reliant as possible 
in making your decisions and drawing the objects. 

3. Have your drawings evaluated by the instructor. 
A, Take the combined LaP test after LAP .04. 



Principail Autho»-<s>: j. Wheatley, S. Vosen 
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16 



3; 



8v 



14 



6 



10 
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GUIDE BLOCK 
Drav; auxiliary view 
of entire object 
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CONTROL STOP 
Draw auxiliary 
view of entire 

object, showing 
surface a true 
size . 
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AUXILIARY VIEWS 



MCU LADING 



7 



/ 



/ 



I 



l^rovv O' jy.ii I c: r y view Ot l-'i tir*--' ohjCc 

showinq true si^e of surfcTre A 



© 



o - 
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\ 



\^ A 



\ 



i I 



A 



Mir 
t I 1- 



c 



B E V L LFiO SUPPO RT 
1 ) I ^ 1 v\ 11 y i I i o r V f e w of 
(-T I tire >:>btacf showing 
tfuo "r.i/fi of "^uvface A. 



© 



ejUlDl" bLOC l\ Oruw i iii)vili>.]i n view 
bet weer\ su i tuf€?s A i j r u i 



File Cods: 7 9 , 01 . 09 . Q ] . -0 
QxVkV f^ublisheci: 1 ~1 h^SD 

I -^^ K'* ^ rrW '^-'It^ J? ^ ^ ^5 ^l^^-cv 1^ ^ ^ i<f^ ^ ^ 

Saiv.;;k!?: 

Duu. 

PE a F O R M A WC £ ACT ! V i T Y : J^ntmyALC t mL^l^LJ^il^JdSj^L^LJi^^d S^- 
OB JE CTIVE : 

To becoi'ne familiar with auxiliary views; their u.ses, and ternriinology. 
EVALUATION .?_RO_CE_DU_ R_E : 

Instructor will exami(iG answer^ for correctnoss and understanding of concept?^ 
involved- No errors will be billowed ot\ tins assignment. 

B asic Techn i_ca] _Dr^'^wjnj , Chapter 1? . 
Mechanical b r awinc , Chapter 9 -~ 9,5 
Techn ica l Drawing > Chapter 5 8.1 
Design Dra ft •'ng , "Chapter 10 10.1 

Basic Drafting Tools: (''ee Unit LEG) 
Drafting Furniture; (See Unit LEG) 

PROCEDURE: 

1. Read the above resource (s ) . 

2. Complete tlie following exercise.; ar.d hcr/o ynwr work evaluated by your instructor. 

3. Letter definition-, for thp foriowi;t'j tvT^tis: 

a . TruL length: 

b. TrU:r ';hv^'^- 

c . . jrpendi .\< ' ar : 

d . ^aral 1 ^ i : 

e . P>^o ject jon : 

f . Projf;^- 'Xs ^ : 

n . L . 0 . S . : 

h. Referencp line: 




- 9.11. 

- a.'], 8.20. 

- 10.12. 



PrincipaJ Author(s): 



J. IJ heat ley 
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0.01.09.01 .A2-0 



An auxil idry view is used to project an incl inpti surface (or anglo) so that 
it is shown true shape and si?.e. 



Figure: .09-1 



i 



3 ! 



-H / 



/ 



\ f-^ 



2-; 



45° \ 




In Unit 4, vou fcjnri chat jrtliugrapfii c v1ev-7S of surfaces are true shape if 
the zurfdce \s parallel to the pu-ice of [)roJection and tlie L.O.S. is 
perpenrlicular to the si.irMace. 

In crthogrr^phic projection, nrxcU view provides 2 of the true length dimensions, 
fheight> width, ar.;i depth). 

In auxi'iarv 2 tvii^^ length dimensions are also drawn. One is pro- 

jected per /t/.o '..ui ar tr ihe pr.jfile of the inclined surface, and the other 
is uransffirred from an ortr^ graphic viow, A primary auxiliary may oe either 
a^depth auxiliary, width auxiliary, or_a height auxiliary depending upon 
which di.Tiension is transfL-^rrcd. (See Figure .09-?) 

A step-by-step procedi'rG jsirug a reference line and projec ' is shown on 



Figure 12 -t or 



» \ n yo!j I" 



"Basic Technical Drawir^g'* text. 



6 Draw in the reference line (Rp and R,\) and the projectors in Figure .09-4. 
Numb 8'' the points. 

7. Upon completion of tliis LAP, take the LAP tesc and proceed to the next LAP. 
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Figure: .09-2 
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OBJECTIVE 1 : 

Given an illustration of a machined object, the student will draw two auxiliary 
views of the object. The primary auxiliary view will contain all hidden lines nec- 
essary to project the secondary auxiliary view. 

OBJECnVE 2: 

The student will be able to draw various auxiliary views that are neat and clean. 
OBJECTryE 3: 

The student will be able to draw the three views having all lines accurate. 
TASK : 

The student will be given an illustration of a machined object. He/she will draw 
tv;o auxiliary views and a right-end view of that object. 

ASSIGNM ENT: 

Draw the "Sloited Guide" auxiliary views on the attached sheet. 
CO_rj_mi_ON^: 

The drawing ; s to be completed in a typical drafting room setting, using lead on 
the attached sheet. 

The stud(^nr. wil i r.ot bt^ riblr^ to L:se the instructor! s) or other students as a 
resource. S- i/d-^nT^" :v^.. V '^se tev^. resources. You are encouraged to determine the 
text material •.,;.pli'^'^ to th'ij ,.-r^ormance test, and to utilize that 

informat;.. n i ^. 'i.c^lving chis drawi"ig problem. 





Oats; 



File Coda: 79 . 01 , 0 9. 00. B4-0 
Date Publishad: 




PERFOP.HANCE CHECKLIST: 



OVERALL PERFORflANCE 



Sat i sf cictory 



Unsatisfactory 



CRITERION 
Met Not Met 



Objective 1: 



1. Both auxiliary views are drawn. 



Criterion: All views drawn and no lines missing. 



2. All hidden lines are drawn in the primary view. 



Criterion: No points missing. 



Objective 2: 



3. Drawing is neat and clean, 



Criterion: (ASA Standard), Tech nical D.rawjn£» PP- 12 and 22. 



Objective 3: 



4. All lines are accurate. 

Criterion: Lines are projected from given views and accurate 



within 1/6^". 

5. The dr-,.i .'ir; 1 i^ c 1 eted in the specified time limit, 



>iteri"n: Not uo exCrjed 5 nours 



Student must meet criterion on 4 out of 5 line items to obtain c.n ever 

all scQi^^-^ of sa t i :. fa ■: to ry . 
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File Code; 79 , 01 , 09 . 00. Bl^O 

Oatfl Published: 12-17' 7o 

Date Revised: i -15-30 

UNIT: AUXILIARY VIEWS 
RATIONALE : 

When an object has incl ined surfaces, the usual views cannot show the true size 
and shape of such surfaces. Therefore, it is necessary to draw a view on a plane 
parallel to the inclined surface. This view together with the regular views will 
show and describe the t!^ue size and shape of inclined or oblique surfaces. 

PRE REQUISISTES : 

Unit 79.01.07. Section Views 
OBJE CTIVES: 

Dr'aw auxiliary viev/s to supplement regular ortfiographi c projections. 
Identify auxiliary views for illustrated objects. 

Identify the characteristics of auxiliary views that supplement regular 
orthographic projections. 

RESOURCES : 

Printed Material s 



Basic Techni cal Draw2nc[ Spencer and Drydon ; Macmillan Company, Mew York. 
Mechan ical Dr_avnj}'2 f^'"-''^^^ "^""'^ Svensori; Webster Division, McGraw-Hill Book 
Company, New York. 

Technical Dr awing SixLh iliitvjn; GiesechC: Hitcliell, Spender afid Hill; 

Macmillan Company, New York. 
Desijn_Draftjn_^ F.cirle; Add i son -Wesl ey Publishing, London. 

Lqu i pinent 

As 1 i Sued in Cour • .. • . 

Audi c^/ VJj::;.: 

Video Cassette^ "or Un i l 9, 




I Prindpcl Authoir{3) : J . W he a t ' o y 3 6 1 
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GENERAL IiNSTRUCTIONS: 



This unit consists of five Learning Activity Packages (LAPS). Each LAP will provide 
specific information for completion of a learning activity. 

The general procedure for this unit is as follows: 



1. Read the first assigned Learning Activity Package (LAP). 

2. Begin and complete the first assigned LAP. 

3. Keep the drawing mounted on the board until it has been checked and 
approved by the instructor. 

4. Take the LAP test if indicated on LAP. 

5. Proceed to and complete the next assigned LAP in the unit. 

6. Complete all required LAPs for the unit by repeating steps 1 thru 5. 

7. Tai.e the unit tests as described in the Unit LEG "Evaluation Procedures". 

8. Proceed to the next assigned unit. 



PJ^JOjm^iCE ACTIVITIES: 



.01 Introduction to Auxiliary Views. 

.02 Primary Auxiliary Views of Inclined Surfaced Objects. 

.03 Auxiliary Views of Machined Objects. 

.04 Right Side, Auxiliary and Auxiliary Section Views. 

.05 Primary and Secondary Auxiliary Views. 



EVALUATION PROCEDURE: 



1. The student takes a multiple-choice test and turns it in for correction. 

2. The student takes a unit performance test. Successful unit completion is 

meeting the listed criteria for the performance test. 



FOLLOW-THROUGH: 



Auxiliary views will be drav;n throughout the remainder of tliis course when they 
are required for clarity. They will apply specifically to Units 9, 13, and 14 
Auxiliaries, 0. velopmer'^. -^nd Working Drawings. 




Student: 



File Code: . 79.01. 0 9.00. A2 




Oats: 



' (.oi-.d4) 

Date Published: ' 6/21/74 



UNIT/LAP PRETEST: AUXILIARY VIE\A/S 



1 . 




The 



plane 



that would project true shape in the front view is-. 



a. 


plane 


D 


b. 


plane 


A 


c . 


plane 


B 


d. 


plane 


C 



2. The plane thac would project true shape in the right side vievv is: 



a . 


plane 


B 


b. 


plane 


A 


c . 


plane 


c 


d. 


plane 


D 



3. I he plane that would pi^oject true shape in the rear view is: 

a , '':lanc^ l/ 

b. pl^.... .. 

piaffe R, 

d . plcine C . 

4. The top and front views of line ab are given below. Th^^ cor^rect 
direction for ti^ie line of siqhc for an auxiliary vievs/ in which ab will 
appe^'jr ir^ue ler.qth ; 
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(.01--. 04) 




5. 



6. 



7 



3 . 
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The plane U E H >[ ^ o w r i a t M i o b ov*: * v i 11 p ro j e ct t r 1 1 * ; sh ap { ^ i n : 

a. a.n auxiliary vi^-s^v . 

b. the top view . 

c. the right si>.ie view, 
d . the front view. 

Line AD shov/n above will project true lengl:li in: 

a. a.n aLixiliar-y vievy. 

b. the front viev^/. 

c. the right si'Je vie^^v . 
d . the top view , 

r^lane ABC El!) :^,hcv'/i i above will pr'vjject I r'.ie sliape in: 

^ . the ' Op vievy . 

e. the- right side v!»"*w. 

d . zi r\ e u X i 1 1 a ry v i f w . 

A proV-'Ction or? i rn.! -d i irt ry plane parallel tcj v'i --'lanttrir; :.urraco is: 

.'I. .\r-, auxitie.r y view 

b. a sectior^i view . 

c ; . a p r*o i e e L f J s ! r i n t v i ew . 

d . a top view , 
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9. Features that appear distorted in regular views will appear true 
shape in: 

a. a top vievv/. 

b. a section view. 

c . a folded view . 

d. an auxiliary view. 

10. A view obtained by projection on any plane other thcin the horizontal, 
frontal, and profile projection planes is ktiown as: 

a. a bottonn view. 

b. a principal view. 

c. a regular view. 

d. an auxiliary view. 
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UNrTyL.AP PRETEST' /> i SVv' F R Kir'-:'; AUXILIARY VTE:WS 



1 . D 

2. C 

3 . A 
. A 

5 . A 

6 . D 

7 . R 
- i . 

D 
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unrr/i af' p^yw test 



AilXILlyil^Y VIFWS 



To obtain an auxiliary view of a cylindrical object, the reference lines would be 
best placed: 

^. ori front ?r^Uifr of the au/iliary view. 

b. on th.'- b/jct' ^:d^;^ of the auxiliary view. 

'.. :/'-)rollel to proj^-rUon line^; from the inclined sorface. 

(\ . through rhe center of the symmetrical object. 

The top and front views of line "ab" are given below. The correct direction for 
the li'ie of lirjf^t for ar: ai-xilifiry view in which '^ab" will appear true length is: 



a. C 
B 

c. A 

d, D 



3. Dimension 7 below is found by measuring distance 



a. '/i 

b. X 

c. Y 

d. Y plus X 











1 


-V-..! 



i...„ ^ 



HF^ ^hown above wil^ project true shape in: 



a. the to;': 'yiev/. 

b . t hr^ f roi! t V ! ew . 

c . the ri j!^^ ioe ^/ ^ v.w . 
d . ana u / i ^ a r j •/ ^ , 



CV" 
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A dihedral an jle is : 

a. the anqle betvyeen two intprr.ecvt i rio nlarujs. 

b. the On^ angle formed t.hf: r c; j'oc t ion lines extendiriq fVoin t!ie edqe of an 
incl i ned "surface . 

c. a -^ir/jle line ind i cat i r).;j v.'hffrp tv/o separate planes intersect. 

d. obtained by Pssnaripr; a ai r'^-^cf; ion of siQlit |)erpf*ndi c:ul ar lo Uip line of 
intersection '•"•tv;ee': two r.lanr-.. 

"J"o qet t-e edne viev; f a plane: 

d. assume a direction of sight whicfi will allow you to see the shape of the 
plane. 

b. q^^ the end poifr viev/ o'' ariy line in that plane. 

^. d-S"jn]iv d direction of :-;:'.iht pet'^ionfj i cn'i a r to Hie point view of a lino in 
tnat pi ane . 

d. the riios^ coir.nion pr-cr ice is to )'evolve the ^;i)jec:t until tfie plane surface 
aofjea a'> a 1 i iK« 

It is possible to eliminate one or inore regular viev/s by the use of: 

a. an auxil iary view. 

b. a top view. 

c. a projected view, 
d . an e r . d v i ev/ . 

A second a r'v auxiliary vievv is: 

a. a view which is not as inportant as ottier views. 

b. the second view drawn from ttie r-iqfit side^: view. 

c. any auxiliary vi^'^w projected from a primary auxiliary view. 

d. often used to ^,!iow th^- edqe view of an inclined surface. 

Features sF^at appear distorted in regular views will appear true shape in: 

r\. :\ top view. 

b . a se '/ i or. v i - .v 

c. a folde-' 

d . a.. .):i/. 1 i i a r'/ i e*-/ . 

A view obtalnf-M-j by rro j ect < orj on any plarie oth^^' t(ia . the liorizon^al, frontal 
a ri d p ro ri 1 e p ro j e c t i o n p i a n e s i s k no wn a s : 

a. a bottom vie'-/. 

b. a principal view. 

c. d regular view. 

d. -w. aiix^ 1 ia y view. 
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UN IT/ LAP POST TEST ANSWER KEY; AUXILIARY VIEWS 



1 


f) 


2 . 


A 


3 . 


B 


4. 


D 


5. 


A 


6 . 


'3 


7. 


A 


8. 


C 


9. 


n 


10. 


D 
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1-16-79 



L/\P TEST: li: i RODUC t*ION TO AUXTLIARY VIFWS 



Auxiliary v/iews are uied to '.viow the 'ru;e size of a surface which: 

u. is parallel to one of the standard planes of projection, 

b. is perpendi cul '3r Lo the top, front or right side plane of projection 

c. is at an angle? other than 9(P to the standard planes of projection. 

d. appears as a line in tv/o of the standard planes of projeccion. 



The oosition for one of the two r^equi reci reference lines in Figure 1 is: 

,c 



b . 



at a 30^' angle to t!\e edge viev; of surface C. 
o-).!'v\l lel to tfie projection lin^s extending f)*om the edge view of surface C. 
oerpendi -jij 1 ar to the edge v iev; of surface [». 
parallel to the odge viev/ of surface C. 







c 




0 





3. A second refei^ence line in Fig. K would be located: 
a. parallel to th: edge view of surface D. 

h. perpendi ml to orojertior* lines between the tvyo giveri \".'o'-7S. 
c. at any angle project in 'j fr^jm the right side view, 
d- a second reference line is not rieeded. 

4, Reference 1 inf^s are: 

a. prin^arily used to space the auxiliary view a sufficient distance away froni 
the object . 

b. never^ jsoi in o r tnogre phi i ;K'o,iect ion . 

c. 3re the lines froni which you rrieasure when trans f^erri nq a distance fr^in one 
viev/ to another. 

d. not to be drawn so that they cut through ari object. 
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5. In drawing a depth auxiliar'y view, you v/ill need: 

a. three views of the object. 

b. the toe and right side views. 

c. the front and rear views. 

d. the front view and one view showing deptli. 

6. Which of the following shows a i/idtfi auxiliary view? 




7. When drawing an auxiliary view of an entire object which features an inclined 
surface : 

a. you will see thr true siz^i and shape of each surface. 

b. you will see only Lhose surfaces closest to you in their crue size and shape. 
0. those surfaces which are not parallel to Llie reference line will be distorted 

in size and shape. 

d. measur^ements from all of the surfaces shown in this view would be accurate. 

8. The views required to make a height auxiliary view are: 

a. ten and front. 

b. front and right side. 

c. top, front and right side. 

d. ft^ont and left side. 

er|c 371 
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9. Hidden lines .in auxil iary view's are : 

a. preferred to usifig an auxiliary sectiofu 

b. never used. 

c. used in depth auxiliary views only. 

d. used for clarity of object: sliape. 

10. Auxiliary views are: 



a. never used ^o rep"!accr a view of an obieci: . 

D. often extra and unnecessary. 

c often necessary for dln^ensicning, 

d. drawn to show the true shape of the en hi re top, fv'Ont or riqht side view. 
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LAP TEST Ar)SW.^R KEY: i flTP.ODUCT ION TO AUXILIARY VIEWS 

1. C 

? D 

3. 8 

4. C 

5. D 

6. C 

7. C 

8. A 

q. 0 

10. C 
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Revised : R-.14~79 



IJrilT: TFMf'i.ATES 



!^Aj;pNAj.E: 

Templates are extenoively ir the drLiftiiig field. Templates are used to speed 

up drawing and .nake repetitive drav/tfu] easier. J\ kt^owledge of some oT the many 
a'^^i]^:A^: to'ncl ::,te'> i: iit:: ^Srir / r) draft ^o{::rr;on . 



P_RE RE qui ST TlS: 

■Jn i t 79. 0 1.09 - - An x i ^ i rt v V i e\r-: 



OB J E CT]_y : 

Students will become Familiar with many of the templates available for the drafting 
areas. Si:udents will lea^n to use templates quickly and efficiently. Line weight 
and neatness will meet ASA standards. 



_RESOUR_C_ES: 

Printed Materi al s 



Alvin catalog 
Selby's catalog 
Tele dyne Post catalog 
Dietrich Post catalog 

Basjc^ TechnicaJ ^Drawjjig. Speitcer and Drydon , MacmiHan Company, New York, 1963. 
Engine-^rin^'Ora^ Frencli and Vierck, Eleventli Edition^ 

McGraw-ilill Book I'l^i^nany, Mew York, 1973. 
Mecha nical aw^' • ; rr^ench niid ^v^nson, Webster Division, McGraw-Hill Bock Company, 

New York , 1 'J^.d. 

Technical_Drawinc]. Gif'Seche, Mitchell, Spencer and Mill, Sixth Edition, Macmillan 

Company, New York, 1974. 
Design Drafti^ng. Earle, Addi son-Wesl ey Publishing Company, Menlo Park, CA. 

EqiJ ipme nt 

As given in course LEG plus assorted templates. 

Audi o/Vi_-Sual s 
Video cassette for template useage. 



PrifKipea Auit^orfs): J. Wheatley, S. Vosen 
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GENERAL INSTRUCTIONS : 

This Unit consists of four' LAPs. Each LAP will provide specific information for its 
compl et ion . 

The general procedure for chis iinit is: 

1. Read the Unit LEG. 

2. Proceed to the first LAP. 

3. CofTiplete the LAP. 

4. Take the LAP test i T indicated. 

5. Pcpeat steps 2 thru 

6. Take the Performance Test. 

7. Take the Unit Post Test. 
'^"^^ Proceed to the next L'nit. 

1. Introduction to Template Use 

2. Using a Template to Draw an object. 

3. Using a Template to Provide Plan and Elevation Views. 

4. Using a Template to Draw Symbols. 

EVALU ATION PRO CEDURE: 

1. The student takes a multiple-choice unit post test and turns it in for 
eva i uat ion . 

2. The student takes a performance test. Successful unit completion is meeting 
the listed criteria for the performance test. 

f 0 L^OW - THJPJJ G H : 

ASA Standards of nea^ -.^ss and line work will be observed throughout. Begin first 
LAP. 
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^-i fv% ^Ss -^-v, ^7'^ ^'"'-^ '^'K ^'-^''k H M 'trT'n// 15 :©i z:^''^ 1^ Si ^ 

?d <si s a 8 ^ ;l s i - -li. ^ V ^.l 'a a '|f a c3 i^^cay ^ 

Sti!t3!^;}U: 

Date: 



ObJECTJJ/E: 

Student will become aware of Lhe Vciriety of teniplates available. Student wH 1 draw 
a c \ 1 '•; i r i cat ion c ha rt . 

EVALUAT lOfl^ PROCEDURi:. 

In-:Crjc^or v;!'! exanino cl ass i ri cat ion chart to c'neck »:.hat all information is in- 
cluded ano lin: v/ork and lettering is acceptable. There is no LAP test. Student 
will take Unit Post Test upon completion of all unit lAPs. 

Technical Draj^ing.- Article 25-24. 

EnqVnTe'rln'q_ Drawinc[ and Graphic fechnolociy. Page 433 Article 19 

Page 726 Article 38 

Mech an ical Drawing. Page 390 Article 2^-15. 

Alvin Catalog 

Drafting tools and equipmeiit as listed in LEG. 
PROCEDiJRE: 

1. Read the- re sou r:-^^: listed. 

2. Prepare ^ cV"^ • ' ^; .jticn :hart containing ttie following information. 

I . Draftiri J Aids 

A. Transfer materials 



1 . 


pressu re 


2. 


heat 


3. 


cut out films 


4. 


tripes 


Temp 


1 a tes 


1 . 


stencil s 


0 


burni shers 


3. 


guides (scri bing) 


4. 


outl ine tempi ates 




a ) symbol s 




b) shapes 




c ) objects 




d) letters 



3. The cnart will be done in lead on a sheet of size "A" vellum. 

4. Have the chart evaluated and then go on to the next LAP -- .0?. 
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Learning Ac^tiyity Paok^ 



PERFORiVlANCe ACTiVsTY: 

OBJECTIVE: 



Dsts; 

Using a Temp lace to Draw An Object 



The student will draw several objects correctly using an outline template. 
^VA UJA 1T0N_ : 

The instructor v/ill evaluate the drawings to see if they are drawn correctly and 
neatly. The drawing must t*e correct i>efore the student proceeds to the next LAP. 
There is no LAP test. 

RESOURCES: 

Mechani cal Dr awi ng Unit IZ. 
Tec hni cal Dra wing Unit 13. 

Engl neeri ng Dr aw i ng Ji niL^rLOJlL". I^-^ 9^P.3 y. Unit 15. 

Design Dra fti ~ - Un i t 12. 

B^a s ic Tech n ical Dr awing - - Unit 14. 

Drafting tools and equipment as listed in LEG. 

PROCEDURE: 

1. Read the resources listed. 

2. Using the appropriate tempi ates draw t!ie required fasteners. Use lead on a size 
"A" sheet of drawing paper, 

3. M^e scheinatic thr-eai symbols on the Tirst ?. drawings and sirnpliTied ttireaded symbols 
on the rer^ainif : -''es. 



PrinciT^' AuthofU): S. Vosen, J. Uheatley 
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9/16 > 

PL h'D 



t. -.1 ■ 

'.dp 



■?A UNF 



-'i X 2 FILL !iO 
Machine Screw 





• " N f?.Ol A, •■•1 I r 



4. Have your drawing evaluatea and proceed to the next LA?. 
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^/--r-x/^-t-v/ i^'^ing a T&fr,D i ate to Provide Plan and Elevation Views 
?AMCE f i Va i Y : ^ .-i! . 



OBJECTIVl: 

The student v/i 
temol a te . 



draw t!ie required plan and elevation views using the appropriate 



E VA! J j A ~ 1 0 M i^Rp C EJ3U R E : 

The Instructor will examine the views to see that they aie accurate, correct, and neat 
There is no LAP test. 



RESOURCES: 



Design Drafting , paragraph 19-30, page 535. 
Drafting tools and equipment as listed in LEG. 



PROCEDURE: 

1. Read the resource listed, . . 

2. Draw a plan and elevarion view of the bathrooms shewn in A and D. Each oathroom 
will be drawn on a size "A" sheet with lead. 

3. Have Che drav/ing evaluated and proceed to the next LAP. 



HINT: EUv 



are m.ucr^'^^v shown from the door side of the room, 



Prtocip«J Aut^^orU): S. Vosen, J, Wheatl y 
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PERFOaMAWCH ACrn/M Y: ^ a :o:iiplai:.} to Draw Symb ols 

OSJECTIVE : 

The student will d''jw the assigned scheniatics jsing the appropriate templates. 



The i r; :,t T'lrtor //ill o: 
r^-e re i s no lAP n . 



^;^^Vie the nrav;ir;qs to insure that thov are accurate and neat. 



RESOUR CES: 

Mechanical Drawing Chapter 18. 
Basic Technical Drawing Chapter 22. 
Technical Drawing Chapter 21. 

Engineering Drawing and Grapfiic Technology ~- Chapter 20. 
Drafting tools and eciuipment as listed in the LEG. 



raCEJ)URE: 

1. Read the resources listed. 

2. IJrov/ -one of ^he circuit diagrams on tSie back of this page, 



3. Th " : diayr.:.rn will be done ledd on a Si^Lr "A" vellum to twice SLdle. 

4. Make a diazo print for the i nstructov^' s evaluation and proceed to the Perfonnance 



Princip^ii AuthocU): 5. Vosen, J. Wheatley 
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1. In an actual drafting situat:ion, templates d.re used: 

a. extensively c. rarely 

b. occasionally d. not at aVi 



'he main reason for temi^l ato 'jse is: 

accLiracy c. speed 

). lazine^.^ ^- neatness 



3. Templates are oft^'n used on: 

a. precision work c. perspective drawings 

b, repetitive work d. border lines 



4. Cut-out templates can be used with: 

a. ink, lead and burnisi.frs 

b ruling pens, pencils and burnishers 

c. LeRoy pens> lead holders and ruling pens 

d. Pencils, lead holders and automatic reservoir pens 



5. Templates can be used to draw: 

a. objects c. diagrams 

b. symbols o. c'"^ of these 




79.01.10.00:82-2 

UNIT PRE/ POST TEST ANSWER KEY: TEMPLATES 

1. .A 

2. C 

3. B 

D 

5. D 
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: ;-.urpo:-.i„- of th Ls uii]'.. i ^; si.U'ily .i:..: a Gyf-.-;t.oin of drawinq which enables 

-ir if ^ ■ ~ : : ;Kow .1.; C'T-^'-::: : i/; • J ." L 1 ^Uid i ;i ruich a way t:hat {'he Mrinciple 

liiios Cc.ir-. b'.: I;^ecl^^Lli.■^■'i i .1 r i.. L y . ■ i.'.- t.f.i l i <\ L views are used in tiechnical illustra- 
'■.i.^'-.s- ra*:-.-irit office* dr "[ yusr'-:- ^ i.-Ji'iufi r)J.u:i^: show* detail, v/hich soineti.TOS 



Druw a pict:orial drawing u^^ing tivo types of pictorial projections. 
Id-:ttify the cha rac tor is r, i of lUo- fivo types of oictorial projections < 



r- r i n t u J .] ^l_a ter i als 

Basic Toch riiccil D r:av;in9. Spencer Drydcn, rtac^Tnillati Company, Now York. 
L-inuJ-neer in_2_ Ljrawi_nf^ and ^irc^jihic TcchnolotTy. I-'roncdi cv Vierck, i:lov(Mirh I-.;dition, 
Mcfir/iw-Hi .1 I Bock Coinpariy, New York. 

M«j:;'.an i ca] Prdi-wiiK?. I'r'.^r.ch J'.Vftisoi^, VJohr^trr Pivi.^'.icMi, Mcc;raw-Ili 11 Book Company, 
:i.;w ^'^'orK. 

Technical ." r -.iv.-j r- : . ."..•ith r'.d'ticKi, Gicsoche, Mitchtill, Spencer ^ Hill, Macmillan 
C cm p a n y , M e v • • ... 

L/^: ,s i ' i i s 1 ; r ■ a f t i : 1 J - Jari e c. a i L , .Add i. -3 * h » - \'c s i r.' y , C a 1 i f o r n i a . 

Fiasic Drafting Tnn']';: Gee r:c urso LFG 

rjra^'f '^-q I'lnniture: Sioe>l, draftinq 

Tai.d.e, ciraftinq (v;it'}i '^'-square. Parallel rwio 

and /or draftinq machine) 

Aurli o/ Vi sua! 

Vjdf'jo ca:>s>^tte on Uj.i u 11. 
Prtncipa! Aulhor{s): ^"^ w^.t t i n<i , a. wh.Miii-y, . s-vn-.tm 
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GENERAL INSTRUCTIONS : 

This unic consists of five Learning Activity Packages (LAPs) . Each LAP will 
provide specific information for completion of a learning activity. 

The general procedure for this unit is as fol.lows: 

(1) Read the first assigned Learning Activity Package (LAP) . 

(2) Begin and coinplot-e the f.ir5.;t-. assigned L.AP . 

(3) Take and score the LAP test. 

(4) Turn in the lAV test answer sheet. 

(5) Determine the reason for any missed items on the LAP cest. 

(6) Proceed to and complete the next assigned LAP in the unit. _ 

(7) complete all required U.Vs for the unit by following steps 3 through b. 

(8) In this unit, there are some lAPs that have tests combined with other 
LAP tests. Tti-se combined tests are taken after completing the l_a^ LAP 
covered by tlie test. . 

(9) Take the unit post test as described in the Unit LEG "Evaluation Procedur 

(10) Proceed t:o Lhe iiext ass.i.9U':;c1 unit. 



PERFORMANCE AC TiyiTIES : 

.01 Isometric Drav;ings 

.02 Cavalier Drawings 

.03 Cabinet Drawings 

.04 One-Point Perspectives 

.05 Two-Point Perspectives 



EVALUATION PROCLlDURE : 
When post testing: 

1. The student takes a multiple-choice post test and turns iL in for correction, 

2 The student takes a unit performance test. Successful unit completion is 
meeti':y the Iisl-I criteria for tlie pcrf ortnancc test. 

FOL LOW-T HROUGH : 

Begin the first assigr.cHl Loarninq AcLivit.y Package (LAP) m th.is unit. 



Student: 



FilR Code: TQ .ni . 1 1 nn AP-p 
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UNIT PRETEST: PICTORIAL DRAWINGS 



79.01 , 11 .01 . 

1 . The ar^gle betwee.n the isometric axis is: 

a. 90 degrees. 

b. 120 degrees, 
c . 30 degrees . 
d . 45 degrees . 

2. The type of line that is usually omitted from isometric drawing is: 

a. visible. 

b. hidden. 

c. center. 

d. circles and arcs. 

3. Measuring of angles in isotnetric drawings is: 

a. not possible since angles do not show in their true size. 

b. done with the compass. 

c. done with the protractor. 

d. done witl^^ the tri^\ngles. 

4. In an isometric drawing, circles will appear as: 

a. ellipses. 

b . p c'/c olcis . 

c . circles . 

d. hyperbolas. 

5. The dimensioning method to use on an isometric drawing is: 

a. bottom. 

b. aligned . 

c . unidirectional . 

d. side. 
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79.01 .11 .02. 
79.01 .11 .03. 

6. In an oblique drawing, the number of principal views shown is: 

a. three. 

b. two . 

c . one . 

d . four , 

7. A cabinet drawing is a type of: 

a. a oblique projection, 

b. axonometric projection. 

c. orthographic projection. 

d. perspective drawing. 

8. When the projectors make a 45 degree angle with the plane of 
projection, the drawing is: 

a. an orthographic projection. 

b. a cavalier projection. 

c. a dimetric projection. 

d. a trimetric projection. 

9. On an oblique drawing, the longest side of the object is placed: 

a. vertically. 

b. perpendicular to the plane of projection. 

c. parallel to the plane of projection . 

d. along thic. -eceding axis. 

10. When measuring in an oblique drawing, the scale to use is: 

a. an ordinary scale. 

b. any of these. 

c. a metric scale. 

d. an engineers scale. 
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79.01 -11 .04. 
79.01 .11 .05. 

11 . The representation of an object as it appears to the eye fronn a 
particular position is: 

a. an auxiliary view. 

b. an oblique drawing. 

c. a perspective drawing. 

d. an orthographic projection. 

12. The position of the observer when looking at an object in perspective 
called: 

a. the vanishing point. 

b. the picture plane. 

c. the projection point. 

d. the station poinr, 

13. A one-point perspective is useful when drawing: 

a. orthographic projections. 

b. architectural oxtcriors. 

c. auxiliary views. 

d. architectural interiors. 

14. The first step in drawing a perspective is to: 

a. draw the top view. 

b. draw the visual rays. 

c. draw the, parallels. 

d. d^' V phantom 11: ic"^. 

15. The type of dinnensioning systenn used in perspectives is: 
a. unidirectional system. 

b^ perspectives are usually not dimensioned. 

c. aligned system. 

d. bottom system. 
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UNIT PRETEST ANSWER KEY: PICTORIAL DRAWINGS 
LAP 



01 


1 . 


B 




o 


L_J 




3. 


A 




- 4. 


A 




5. 


C 


02- 


6. 


A 


03 


7. 


A 




8. 


B 




9. 


C 




10. 


B 


04- 


11 . 


C 


05 


12. 


D 




13. 


D 




14. 


A 




15. 


B 
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ariiifiq Activity Pacici 



Ooto; _ 



PERFORMANCE ACTSyJTY: ^isometric Drawings 

OBJECTIVE : 

Draw an isometric working drawing of a machined object, 
EVAL UATIOIv} PROCE DURE ; 

Instructor v;ill examine drawing for accuracy, neatness, line work, and lettering. 
No more than three errors will be allowed. 

Correct answer at loast 8 out of 10 items on a laultiple-choice test that measures 
achievement of the objective for this LAP. 

RESOURCES : 

Design Drafting , Chapter 9 (Paragraphs 9-1 thru 9-18). 

Ba sic Technical Dr av7ing_ — CViapter 16 (Paragi'aphs 16-1 thru 16-17) . 
Mechanical Drawing , pp. 193-202 . 

Engineering Dra win^_cmdj3x^ Technology, Chapter G (Paragraphs 1 thru IS) . 

Basic Drafting Tools: (Sec Unit LEG) 
Drafting Fur ni cure: ('Jee Unit LEG) 

PROCEDURE : 

1. Read the above resource l:...>k(s). 

2. Drav; -n 1 son-if: working drawing from one of the followiiig drawinas: 
"Basic rec . ' Lj.>:awinq - (Pn. 122, Drawing 7-31-4) (Pc^. 125, Drawing 7-4G) 
(Pg. 12!", Drawing - -4n) or (Pg. 12G, I^irawinq 7-52). 

riCTE: Use the problem that you have selected for this LAP throughout the 
reniainder of the drawings for this unit. 



TVie drav/i.p.(-i v; ■ 1 1 bo (ir.iir in pencil on a ^> a \\ 
Have ti^t-^ instructor ijv.iJuate yc>ur dr^twinc, . 
Take and score tlu- LAP test. 
Pr oeerd to t ht* ncy.l 1 .Ar . 



shoo I of drawing paper 



Principas Author(s): C. Wetterlinq, J. WheatLey, S. Vosen 



feral? f i^iii^ CeMer. Ie^ 
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1 . In an Isometric drawing, angle A shown above is: 

a. 100 degrees . 

b. 115 degrees . 
c . 30 degrees . 
d. 120 degrees. 

2. In an isometric dravv^ing, angle B shown above is: 

a. 60 degrees. 

b. 25 degrees < 
c . 20 degrees . 
d. 30 degrees. 

3. In an isometric drawing, the number of principal views shown is: 

a . f ► 

D . two . 

c . one - 

d. three. 
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An isometric drawing of the object shown in Figure A should look like: 




7 



D any of these 



5. Measurements on an isometric drawing should be made: 

a. vertical or horizontal. 

b. with a metric scale, 
parallel to the isometric axis. 

d, so they are reduced by four-fifths. 

6. An example of a pictorial drawing is: 

a. section* 

b. isGn"^etric . 

c. auxiliary 

d . o^*' '-^0:^ ""iphTC . 

7. The type of line that is usually omitted froin isometric drawing is: 



a. visible. 

b. hidden. 

c. center. 

d. circles and arcs. 
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8. In an isonnetric drawing, circles will appear as: 

a. ellipses. 

b. parabolas. 

c. circles. 

d. hyperbolas. 

9. The first step in making an isometric drawing is: 

a. lay out the top view. 

b. draw the isometric axis. 

c. determine the spacing between the three views. 

d. draw the circles and arcs. 

10. The dimensioning method to use on an isometric drawing is: 

a . bottom . 

b. aligned. 

c . unidirectional . 
d . side . 
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LAP TEST ANSWER KEY: ISOMETRIC DRAWINGS 



1 

2 . 
3. 
4. 
5. 
6. 
7. 
S. 
9. 
10, 



D 
D 
D 
B 
C 
B 
B 
A 
B 
C 
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Learning Aeti'i/ity Paoke 



C'bJ iuuo Dravj.inqs: Cavalier 



OBJ:i.CTIVE: 

Draw a cavalier vvork.i ng drawinq of a machined ohiect. 



Ia;^{,ruct(.-v aI LI exammo rirav;inq ("or accuracy, noa t:iior^5' , 1 in(n-;orl: , and lot" tori nq. 
Mo fTiore t.han Lhreo errors wil.l be allowed. 



Basic I'echnical Dravvincj^, Cliapter 16 (Taraqraphs US-IB thru 16-:^.7) . 
Design Dr afting, "chaiM_i:'r 0 (Paragraphs 9-19 thru 9-27), 

Engineer inq Drawing and Graphic Techngl^oc];y_, Chapter 6 (Paragraphs 18 thru 23) 



PROCEDURE: 

1. Read the pages from the above resource book{s)- 

2. Draw a cavalier working drawing of your assigned problem from LAP 0] 
tlie receding axis at 4 3^-'. Use a 9 X 12 sheet and iead. 

3. Turn ill your drav.'inq:-. to tlie instructor for eva Uiation . 
4- Compleu h/\; ' ^ rjcfore trtionq LAP Test. 

5. Proceed to tUc wc.izt hAI-^ . 



Draw 



Principal Author (s): 
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^eammg Activity Fac¥ 



Obi ique Drawinus : Cabine t 



OBJECTIVE: 

Draw a cabinet working drawin:} of a machined object. 
eval:jatiqn PROCEOUI^D ; 

Instr-'K.'tor v/ill cxj-mirre drawing tor accuracy, nGai:nL.3s, li.nov:ork, and lettering, 
Ko more- Mian tnroL^ or lout. v;ill be allowed. 



RESOURCES : 

Basic Techn ical pr^w_in^; Chapter 16 (Paragraphs 16-18 thru 16-27) . 
Desicjn Draftii:^. Cliapter 9 (Paragraphs 9-19 thru 9-27) . 

Enginee r! ncj Drawl ^^i^l Je,^^ii^.lA^.-?l^lll^^^^^^^ Chapter 6 ( ;^.=iragrapln; 24 25) . 



PTOCEDliRE: 



1 . 


ivcad 


the f^aqes from t ht* «i 


bc^ve 


rescnirL-f" bot3k(-s) . 


2 . 


Draw 
Draw 


a cabinet, workir\g dr 
the reced-ir.q .ixi.s af. 


awii'Kj 


of your assigned protilem from 
Use a 9 X 1 2 sh(:e I and 1 cad . 




'I'jrn 


i 1 1 y o u r. d r a \w i : i g s t: c:) 


the i 


ns It uctor for evalua tion . 


4- 


Take 


:c Vor LA> 




and 03. 


b. 


Proceed t<: the riext LAP. 







Principal Author(s}: 
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LAP TEST: CAVALIER DRAWINGS/CABINET DRAWINGS 



1 , The receding axis in an oblique drawing is drawn at: 

a. ^\n angle of 120 degrees to the other axis. 

b. 90 degrees to horizontal . 
c . 90 degrees to vertical . 

d. any angle between 15 degrees and 75 degrees. 

2. In an oblique drawing, the ntimber of principal views shov^/n is: 

a. three, 

b • two . 

c . one . 

d. four. 

3. A cavalier is a t^^e of: 

a. oblique projection. 

b. axononnetric projection. 

c. orthographic projection. 

d. perspecti\'e drawing. 

4. A cafDinet drawing is a type ofr 

a. oblique prc jection. 

b. a:'^. :0'r-'.etric proiectio».. 
orthographic projection. 

d. perspective drawing. 

5. In oblique projection, the angle that the projectors make with the 
plane oT projection is aKvays: 

a. an oblique angle. 

b. parallel . 
perpendicular. 

d. 120 degrees. 
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6. When the projectors make a 45 degree angle wid-i the plane oP 
projection, the dr^awing is: 

a. an orthographic projection, 

b* a cavalier projection. 

c. a dimetric projection, 

d. a trinrietric projection. 

7. When the receding lines are drawn to half size, the drawing is: 

a. a cabinet projection, 

b. a cavalier projection. 

c. an orthographic projection. 

d. a half-scale projection. 

8. On an oblique drawing, the object is positioned so most of the arcs 
appear in: 

a, the top plane. 

b. the front plane , 
c . the left plane, 
d, the right plane. 

9. On an oblique drawing, the longest side of the object is placed: 

a. vertically. 

b. perpendicular to the plane of projection. 

c. parallel to the plane of projection, 
J. along the receding axis. 

10. Vv/hen ..o^uring in ar: cbl^'que drawing, the scale to use is: 

a. an ordinary scale. 

b. ar^y of these . 

c. a metric scale. 

d. an engineers scale. 
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LAP TEST ANSWER KEY: CAVALIER DRAWINGS/CABINET DRAWINGS 



1 . D 

2. A 

3. A 

4. A 

5. A 

6. B 

7. A 

8. E 

9. C 
10. B 
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PERFOfiMAWCE ACTIVITY: _^j;:oa..^P££i^P^£tiZ£S.^^ 
OBJECTIVE : 

Draw a one-point perspective of a .nachined object using the orthographic method. 

EVALUATIOl :i_PROCEnUg£ ■ 

instructor will examine drawing for accuracy, neatness, linework, and lettering. 
NO more than three errors will be allowed. 

Siu-cPS^-ful conpLet^on of this LAP is deTiermined by correctly answering at least 
8 out 10 itels on a multiple-choice test that .s combined with "^vo-Poxnt Per- 
spectives" LAP tost and is haken a_f tor compIeCinq thai IJkV . 



RESOURCES : 



Desiga_Drafti^ Chapter 18. Parac,raph 16.32, 

Basic Technical Drawin g, Para. 1&-28 S 29, pp. J/i h, J^.-. 

Pg. 325 & 326. 

Mec hanical Dr awincj, pp. 20R-210. oq thru 34) . 

l^^^^iEEEl^^^J^y-i:^^^^ (Paragraphs thru .34) 

Basic Drafting Tools: (See Unit LEG) 
Drafting Furniture: (See Unit LEG) 



PROCE DURE: 

1. r-.ead the ,.:.'>. v.- reso..i )■ .-C ( > ■ 

2. Dr..w a ouo-point perspective of the drcav;inq from I..AP.. 01, 02, 03. Use 
pencil and a 12 X IB slioet. 

^■OTE- DO PC!- raove or remove the completed drawing from yuu> board. 

HOTE; Y,;u'w.Ui .eo^, 2 orthographic views .shewing width, he,.,nt, and depth. 

3. Have the instructor evaluate your drawing. 

4. Wait until completing I..\P 05 to take I-AP Test. 

5. Proce.-.;d to E.^'^P 

PrmapaSAuthor(E): C. Wetterli.Kj, J. Wheatley, S. Vosen 
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mimm Learning Activity Paeki 



PERFOHMAWCE ACTIVITY: ^ -'^'^^^^ 

OBJE CTIVK : 

Draw a two~poiat perspective of a machined object: USinO the orthographic method. 
EVAL UATIOW PROCE DURE: 

Ins^trucLoL will oxa-^lno the drawmci for accaracY/ uodfia^^s, Jinov/oik, and lettering. 
:io moL-fc: than throe <:rruri;-; v/xLi allowed. 

Successfully complotc at least B out of 10 .items on a uiu U: i p] e~cho i co to-,t. 



RESOURC ES : 

Design Drafting . Chapter 18. 

Basi^ Te chnical Draw ing, Chapter 16 (Paragraphs 16-30 16-31). 
Mechanical Drav;ing , pp. 211-217. 

i:^T^r"L ^^rD^w inq and G raphic JTechi^ol^^^ Chapter 6 (Paraqrapl:s .9 thru 34) 

Basic Drafting Tools: (See Unit LEG) 
Drafting Furniture: (See Unit hF/i) 



PROCEDURg_: 

1. Read ""he resr>ur . ■ l^) . 

2. Draw a tw.. -point i>er.:;, -.ci. i vo ol .'i rawing from l^revious bAPs. ^^^v pencil 
and a 12 X IB she^rt- 

NOTK: Do not .r.ove or remove your completed drav.'ing from your board. 

note': You will neen 2 or thoy r apli i c views showing widiiw h^.MM,.t, and depth. 

3. Have the iristruct^r r-,-aii:ai:e your ."Irawinq. 

4. Take the LAP test, 

5. ProcoM'cl CO Per f or iiianc^' 'l*e.st. 



Prinapal Author(s): C. Wettcrling, J. v;heatley, S. Vosen 
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Dato: 



Fiio Code: 
Date Published: 



79.01. 11.04. A2-2 

79.01.11.05. A2-2 



8/13/75 




LAP TEST: ONE-POINT AND TWO-POINT PERSPECTIVES 



1 . The representation of an object as it appears to the eye from a 
particular position iS: 

a. an auxiliary view . 

b. an oblique drawing. 

c. a perspective drawing. 

d. an orthographic projection. 

2. The plane upon which a perspective view is drawn is called: 

a. the perspective plane. 

b. the projection plane. 

c. the picture plane. 

d. the orthographic plane. 

3. A one-point perspective is useful when drawing: 

a. orthographic projections. 

b. architectural exterior. 

c. auxiliary views. 

d. architectural Interiors. 

4. The first step in drawing a perspective is to: 

a. dj'-.v/ top view. 

b. draw the visual rays. 

c. draw the parallels. 

d. draw the phantonn lines. 

5. The type of dimensioning system used in perspectives iS: 

a. unidirectional systen-^. 

b. perspectives are usually not dimensioned. 

c. aligned systen-i. 

d. bottom system. 
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LAP TEST ANSWER KE^/: ONE-POINT AND TWO-POINT PERSPECTIVES 



1 . C 

2. C 

3. D 

4. A 

5. B 
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UNIT PERl^OI^iANCE TEST: PICTORIAL DRAWINGS 



OBJECTIVE 1 



Given a machined object, the student will be able to assemble the five types of 
projections into a balanced pictorial representation. 



OBJECTIVE 2: 

The student will be able to draw this pictorial representation in ink on the 
clastic film. 



OBJECTIVE 3 ; 

The student will be able to trace the representation accurately and properly. 



OBJECTIVE 4: 



The s 



tudent will bo abJe to reproduce this drawing by the DiazO process. 



TASK: 



The student will make a finished drawing and DiazO print of the five types of 
projections . 



ASSIGNMENT: 



Draw the objects used in lAPs one through five in ink on a 12 X 18 sheet of Mylar 
and label it correctly. Make a Di azo print of the drawl ng- 



CONDITIONS : 



The drawing is to be completed in the drafting room, using the necessary facilities. 
The rr-^ource^; are uh: listed lii th(^ Unit LKO . The instructor, or other students, 
may not. h«.' u.sed a.<; resourcL-j; . 
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Fi5o Code: . 
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Oota Published: 

Revi sed : 



11-5-74 



8-17-79 



OVERALL PERFORMANCE 



PERFOR.^ANCE CHECKLIST 
Satisfactory 



Unsatisfactory 



CRITERION 
Met Not Met 



Objective 1: 






1 All five types of projections are shown in their entirety. 






Criterion: No lines missing. 






i Objective 2: 






2 The drawing is inked properly and is clean and neat. 






Criterion: {ASA Standards), Technical Drawing, pp. 1^, ^U, . 






Objective 3: — — — 






3. AH line work is accurate. 






Criterion: All line measurements within 1/64" of scale. 






Objective 4: 






4. The Diazo Print will be legible. 






Critprion- The drawing will reproduce evenly and background will be 






white. 






5 The di awing will be completed in a specified time limit. 
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UNIT POST TEST PICTORIAL DRAWINGS 



79.01 . 11 .01 . 

1 . When measuring in an isonnetnic drawing, the proper scale to use is: 

a. an isometric scale. 

b. a metric scale. 

c. an ordinary scale, 
d . any of these . 

2. The only type of object that can be drawn in isometric is: 

a. an object without arcs. 

b. a rectangular prism. 

c. an object that is machined. 

d. any type of object, 

3. The angle between the isometric axis is: 

a. 90 degrees . 

b. 120 degrees . 

c. 30 degrees . 
d . 45 degrees . 

4. The tools that are used to draw isometrics are: 

a. T-square-, and 45 degree triangle. 

b. 7 p and 30 aegr^: x 60 degree triangle, 
r T-square and proportional dividers. 

d. T-square and protractor. 

5. Measuring of angles in isometric drawings Is: 

a. not possible since angles do not show in their true size. 

b. done with the compass. 

c. done with the protractor. 

d. done with the triangle. 
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79.01 .11 .02. 
79.01 .11 .03. 

6. cavalier drawing of the object shown in f-igure B should look like: 




7. A cabinet drawing of a cube should look like: 



/ 7 



/ 



V 



8. Circles and arcs in oblique appear true- -"ze true-shape i 

a. the front plane. 

b. the left plane. 

c. the right plane, 
d . the top plane . 

9, A cabinet drawing is a type of: 

a. obllqua projection. 

b. axononnetric pr-ojectlon . 

c. orthographic projection. 

d. perspective drawing. 
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79,01 .11 ,02. 
79,01 , 11 .03, 

10. The first step in making an oblique drawing is: 

a* determine the spacing between the three views, 

b. lay out the top view, 

c , lay out the front view . 

d, draw the oblique axis, 

79.01 .11 .04. 
79.01 .11 .05, 

11 . The representation of an object as it appears to the eye from a 
particular position is: 

a. an auxiliary view. 

b. an oblique drawing. 

c. a perspective drawing. 

d. an orthographic projection. 

The projectors for a perspective view are called: 

a. phantom lines. 

b. parallels. 

c . visiual rays, 

d . center lines, 

13. The plane upon which a perr-xective view is drawn is called: 

a. the perspective plane, 

b. ?rr-jction plane, 
the picture plane. 

d. the orthographic plane. 

14. The position of the observer when looking at an object in p.. respective 
is called: 

a. the vanishing point, 

b. the picture plane. 

c. the projection point, 

d. the station point. 
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15. The first step in drawing a perspective is to: 

a. draw the top view. 

b. draw the visual rays- 

c. draw the parallels. 

d. draw the phantom lines. 
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UNIT POST TEST ANSWER KEY: PICTORIAL DRAWINGS 



LAP 



01 


1. 


D 




2. 


D 




3. 


B 




4. 


B 




5. 


A 


02- 


5. 


C 


03 


7. 


B 




8. 


A 




9. 


A 




10. 


C 


04- 


11. 


C 


05 


12. 


C 




13. 


C 




14. 


D 




15. 


A 
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COIJRSii:: 



MAPPING 



RATIONALE : 

Tho use and conservation of land has become important year after year. The 
importance of ma]>pinq is emphasized since it is a means to represent portions 
of the earth's surface and it's natural features. The purpose of this unit is 
to study and use the basic systems of mapping. These systems include the plat 
plan, grid work, contours, and profiles. Each drawing will be completed in the 
proper manner to the proper scale. Mapping is used in many job areas. Civil 
engineering, mining, construction, planning, and etc. 

PREREQUIS ITES : 

Previous units. 

OBJECTIVES : 

The student will demonstrate skill in the fundamentals of basic mapping: Plat 
plans, contour maps, and profiles; and knowledge in their related terminology and 
symbols. From a given survey plat draw a plat plan, grid squares, contours, and 
a profile to scale. 

RESOURCES : 

Manual of Surveying Instructions;; 1973 - Bureau of Land Management, Dopartmont 
of Interior. 

Basic Technical Drawing , Spencer Drydon, Macmillan Company, Now York. 
Engineering Drawing and Graphic Technolog y, French & Vierck, Eleventh 
Edition, McGraw-Hill Book Company, New York. 

Mechan i cal Drawing , French & Svenson, Webster Division, McGraw-^Hill Book 
Company, New York. 

Technical D- awing. Sj.x-^h Edition, Gieseche, Mitchell, Spencer & Hill, 
Macmillan CoK.p-tirv, York. 

EQUIPMENT : 

Basic Drafting tools as set forth in Resource Course LEG 79.01.00.00. 
Drafting Furniture: Stool, Drafting 

Table, Drafting (^'ilh T-square, parallel rule, and/or 

Draf t.i nq machi ne) 

( :KMi-:RAL I NSTHUCTTONS : 



LMn;: unit c:onsi:;t.s ol fc^iu l.carniiu) Activily IMuk^uu^s (lJ\r«s). iMcli LAP wi 
)r(>vi(io specif \v; information tor romplcl'ion of a UMrning victivity. 



Principal Author(s): C. Wetterling, C. Lynch 
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The general procedure for this unit is as follows: 

1. Read the first assigned Learning Activity Package (L^.P) . 

2. Begin and complete the first assigned LAP. 

3 Proceed to and complete the next assigned LAP in the unit. 

4*. Complete all required LAP'S for the unit by following steps 1 through 3. 

5. Take the unit post test as described in the unit LEG "Evaluation 
Procedures" . 

6. Proceed to the next assigned unit. 

PERFORMANCE ACTIVITIES : 

.01 PTat Plans 

.02 Grids 
.03 Contours 
.04 Profiles 

EVALUATION PROCEDURES : 

When post testing: 



1. 
2. 



The student takes a multiple-choice post test and turns it m for co 
The student takes a unit performance test. Successful unit completi 
meeting the listed criteria for the performance test. 




FOLLOW-THROUGH : 



Begin the first assi 



igned Learning Activity Package (LAP) in this unit. 
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UNIT POST TEST: MAPPING 



In mapping, the term "plat" refers to: 

a. the science of map making. 

b. a chart showing a highway. 

c. a small map plotted from a land survey. 

d. the bearing of a line. 

Given the following grid, what is the elevation of point C-4. 

i 



a. 18 

b. 14 

c. 13 

d. not givei 



/V' 







11 


1$ 




J3 
























17 




7 


n 

M 


II 


If 
It-. 

















Using the grid, which contour map is correct? 




The contour line is a line of points which: 

a. are in a straioht horizontal line. 

b. are ^'n a strdr-y. l vertical line. 

c. are rar.-wu .oints a curved line. 

d. ure the same elevation. 

Given the traverse N30^ 15' E from a point which travc-rse below would be the same 
1 i ne : 

a. N59^ 45'E 

b. S30O 

c. S30^ 15' E 

d. S59° 45 'W 
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6. The profile view of a map is similar to: 



10. 



a. a section view of a machined object. 

b. an auxiliary view of a machined object. 

c. a development of a hollow object- 

d. a pictoral view of an object. 

Every contour line will: 

a. touch another contour line 

b. run from one end of the map to the other. 

c. close on itself if extended far enough. 

d. will cross another contour line. 

Given the following two traverses, what is the direction from point C of the 
thi rd traverse : 

a. N° 75W 

b. S750 E 

c. N60° E 

d. N600 W 



9. There are how many minutes in 4^35'? 



a. 435 mi nutes 

b. 275 minutes 

c. 39 minutes 

d. 235 minutes 




In mapping, what does the following symbol stand for? _sta_13i 



a. a reference point for measuring, 

b. a field transit symbol. 

c. a ci(^sed traver::'^ . 

d. a cartoc" ^i^- y profile. 
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UNIT POST TEST ANSWER KEY: MAPPING 



1. C 

2. B 

3. A 

4. D 

5. B 

6. A 

7. C 

8. D 

9. B 
10. A 
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Date Published: l/20/78_ 



Revised: 11/26/79 

activity 



til O 



Studont: 
Date: _ 



PERFORMAMCE AC7SV!TY: _ 



PIoAT PLiM^S 



OBJECTIVE: 

Given locations, bearings, and distances, the student will accurately and 
correctly draw a plat plan to the correct scale. Identify the purpose, 
s'/mbols, and related terminology of plat plans. 

EV ALUATIOM PROCED UR-K : 

The Instructor will check the plat for accuracy, neatness, and correctnor.s . 
A multiple Choice unAt test will be used to check the student's understanding 
of purpose, symbols, and related terminology of plat plans. 



RESOURCES : 

Basic Drafting Furniture 
Basic Drafting Instruments 
Drafting Arm or Machine 
Technical Drawin g, Chapter 23 
Basic; Technical Dr awing^ chapter 21 
Manual of Survey in g^^jtjn^^ 



Chapter 9. 



PROCEDURE: 



1. 

2- 
3, 

4. 



Ruu.i tl\c abovL .-^-sources, book(s). 
Obtai. a ol 13" x 2-^" -drawing paper. 

Have the 1 nstrucL-or: os- Um tiue north on your paper. 
Make a dr.)wirui of thr land :.uirvoy pi..L plan, Paqc 
Drawing, of T' -UX)' . 

nave"^the in-tructor -heck your drawing ror accuracy 



:\<-)G of Basic ToclH\ica\ 



6 When the draw.rx, ha. boon approved by the instructor frac .nc completed 
It on Mylar. ..Roy a.l 1. letter. nq and numbering. Ink the border and 
title block. use the snggested lettering .i.o r\ o^hoin- 

7. Make a blueprint copy of the finished drawing and .submit xt to the xn 

St rue tor for checking. 
Note: This I.^P u.scs three skills you have already acquired - drawinn requires 
anqler., Ici^'illi^'' '""'^1 -'Scaling. 
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0at9 Published: 



Mountain 'Plains Kdu cation it 
Economic D«vt*l(>pment 
Prijgram, Inr. 




Revised: 1-12-79 

Laamiriiq Aetivity PaGkagi 



GluBBow AKa. Montunn 50231 'i-rj^Wf "L-^-J C H cJ 3 a Si '^J ^ G y.i7 'i, £1 Vi' U Kn y K -ti^.: "wi- □ M. -w:) 

DciJn: 

PERFORMANCE ACTIVITY : Jjir^^.^_illl! 

OB JECTIVE : 

Given notes from a checker-board survey, the student will properly lay out a grid and 
plot each elevation on the grid. Understand basic survey terminology. Calcu.ate land 
area by acres. 

EVALUATION PROCEDIJRE : 

The instructor will check the grid and elevations for accuracy, neatness and correctness. 
RESOURCES : 

Basic Drafting Furniture 
Basic Drafting Instruments 
Drafting Arm or Machine 
Technical Drawing , Chapter 23 

MAlcJ[ec.hntcjJ_Draw^^^ Chapter 21 (Figure 21-1) 
PROCEDURE : 

1. Obtain a sheet of 18" x 24" drawing paper. 

2. Using a scale of 1"=200' , draw a plat plan of the "Howard Tract' found on figure 21.1 

in the resource book. , ■ ^ ^ -j i- 

3 Starting at the center line of State Highway No. 83, lay out horizontal gnd lines 
parallel to center line at 100' intervals above and below the highway until total 
"Howard Tract" is covered. . , 

4 Beqinninq a-, th- v.c-tarn most point on the Howard Tract, start laying out parallel 
vertical y:-' " 1 'V-s at 100' ir.tc-vals toward the East running perpendicular to the 
hori-ontaT grid lines. Make sure t!iey also cover entire area. 

5. Have the instructor check both the vertical and horizontal grid lines to be sure 
you've done it correctly before proceeding to the next step. 

6 Label the vertical grid lines with letters. Begin at the western most point and 
letter it "H". Proceed east labeling each vertical grid line (i, J, K, etc.) then 
west, reversing the procedure. . j j 

7 Label the horizontal grid lines with numbers. Begin at the south side and proceed 

■ north labeling each horizontal grid line (1, 2, 3, 4, etc.). HINT: Grid coordinate 
"9" maintains'a 60' elevation which is the elevation of the center of highway ^ 8b#. ) 

8. Using the elevations given in the surveyor's notes, plot each elevation to it's 
corresponding coordinate on the grid. (See attached notes) 

9. Calculate the Howard Tract land area in acres nortji of Highway R5. Show your work 
and be able to explain your method to the instructor. ^, ■ ■ 

10 Keep this work on your board as it will be used for the next LAP. NOTE: This is 
not the only method of laying out a grid to plot points. Check with the instructor. 

Prirwipa! Author{s): c. Wetterling and C. Lynch 
Revised: Jere Wheatley 
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Date Publjshod: 
Revised: 5-17-78 




Sludon*: 
Date: _ 



PERFORMANCE ACTIVITY: 



Contour Map 



OBJECTIVE : 

using plotted elevations, the student will be able to properly draw a contour map 

and underr,tand it's purpose and related terminology- 



E V ALU AT ION PR OCEDURE: 



The instructor will check the contour map for neatness, accuracy, and correctness, 
r^ltiple choice unic test will be used to checX the student's understanding of 



the map's purpose and also related- terminology . 



RESOURCES : 

Basic Drafting Furniture 
Basic Drafting Instruments 
Technical Drawin g, Chapter 2 3 
Basic Technical Dra wing , C'napter 21 



PROCEDURi-:: 



1. 
2. 



3. 

5- 

6. 
7. 



Review the resources. , book(s) listed above. 

"' .KAhe survey qrid blueprint n.ade in the previous LAP, interpolate and locate 
e'acn 10 foot el'-vation. NOTE: Start at the highest or lowest poxnts where they 
are ci-^" '■''■> -".oaced and wc-r outward. 

On the grid biueprint draw each contour line by connecting prop-r points. 
Have the Instructor check the drawing. 

When approved by the instructor, make a completed original of the contour map 
in ink by tracing over the grid blueprint. 

All lettering and numbering should be done using a LeRoy i.eLtering guide. _ 
Before reproducing the contour map, draw a heavy line from 1-29 to W-2. This 
is youi- profile catting plane. 
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PERFORMANCE ACTIVITY: 



earri 



Profiles 



Date Published: ^""^"'^'^ 
Revised: 5-17-78 




Studsnt: 
Date: „ 



OB JECTIVF 1 



Given a contour map, the student will be able to draw a profile of any given location. 



EVALUATION PROCEDURE : 

The instructor will check the profile for neatness, accuracy, and correctness, 
multiple unit test will be used to check concepts and understanding. 



RESOURCES : 

Basic Drafting Furniture 
Basic Drafting Instruments 
Technical Drawing , Chapter 2 3 
Basic Technical Drawing, Chapter 



P ROCEDURE : 

1 Review the above resource book(s). .... ^ ^ ^ 

2. Draw a profile showinq the part of the Howard Tract whxch is located 

along a line from coordinate 1-29 to W-2. ^"=10' 
3_ :,se a scale of l"-=200' for the horizontal distances and use a scale of ^ XU 
fc.>- vc-;rticd-1 distances. 

. . , >-he hiqhwc^v ir; at an elevation of 59'6". The ditch 

l",os from the edge ot: th:..- hif;hway out 70' and its lowest point 
lior, miriway at an elevation of 55'. 

Tho drawing will be done in ink on a 12" x LB" sheet of Myl--. Lettering will 
he LeRoy- 



Principal Author (5): C. Wetterlmg, C. Lynch, and J. Wheatlcy 
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UNIT: DEVELOPMENTS AND INTERSECTIONS 

RATIONALE : 

Thousands of products are manufactured by cutting the pattern and then 
correctl y. 

Unit: 79.01.11 Pictorial Drawings 
OBJECTIVES : 

Identify terms and definitions for and characteristics of parallel, radial- 
line, and triangul ation developments. 

RESOURCES : 

Pri nted Material s 

McGraw-Hill Book Company, New York. „. • • ur-r.-^w Mill Rnnk 

Mechanical Drawing. French & Sevenson, Webster Division, McGraw-H,ll Book 

jechSSfe'"^ ^^^-"^ ' ''''' ''''' 

DranilVScS: 'Rotlans'and Horton; Delmar Publishers.. 

IlTBTT^rlFtlT^f ^^^^^'T'-'^M^s;. P^^^^ New York. 

Practical Draf TT^ for HVAC . Traister; Howard W. Sams Publishing, New 



See Course LEG. 



Video cassette on Development 



Eg uipment 



Audio Vi sual 



Jere Wheatley 
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GENERAL INSTRUCTIONS : 

This unit consists of four Learning Activity Packages (LAPS) Each LAP will 
provide specific information for completion of a learning activity. 

The general procedure for this unit is as follows: 

1 Read the first assigned Learning Activity Package (LAP). 

2. Begin and complete the first assigned LAP. .-n^tr.irtnr evaluate it 

? When the drawing of the layout is completed, have the instructor evaluate it. 

4: 2ut-out and iape the construction so that it can be checked and approved. 

5 Take LAP test if indicated. . 

e! Proceed to and complete the next assigned LAP in the unit 

7 rnmolete all required LAP' s for the unit by following Steps 3-5. 

S: Take fhe unit tesJs as described in the Unit LEG '■Evaluation Procedures . 

9. Proceed to the next assigned unit. 

LAP ACTIVITIES : 

.01 Parallel Line Development 
.02 Radial -Line Development 
.03 Intersection 
.04 Triangul ation 

EVALUATION PROCEDURE : 

1. The student takes a multiple-choice post test and turns it in for correction. 

2 Th'^ student takes a unit performance test. Successful unit completion is 
■ meeting the list2d criteria for the performance test. 

FOLLOW-THROUGH : 

Begin the first assigned Learning Activity Package (LAP) for t.his unit. 
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Student: 
Doto: _ 



PERFORMANCE ACTSVSTV: .JaralJelJ..in.e_Devel&M^li 



OBJECTIVE : 

Usinr parallel 1 ine develooment 1 ay out and construct HVAC ductwork, consisting 
of a^/quare elbow, a rectangular off-set, and a rectangular-to-square transition. 

Instructor will examine the layout and the construction. No more than one error 
per object will be allowed. 

RESOURCES : 

Basic Technical Drawin g, pp. 341-345 (para. 17.1-17.5) and pp. 355-356 (para. 17.22) 
Drafting Technology , pp. 230-237 
Mechanical Drawing , pp. 291-297 
Explorin g Draftin g, pp. 150-15 9 (Unit 12) 
pgFtT^l Drafting for HVAC , pp. 121-131 (Unit li) 

Basic Drafting Tools: (See Unit LEG) 
Drafting Furniture: (See Unit LEG) 

Audio visual: Video cassette on Developments 
PROCEDURE : 

1. Read the resource (s) . 

2. The HVAC d- ,;>c: illustrated w^l be ■ constructed in the following manner: 

a The ducting consists of three separate pieces. Each will be laid out so 

that it can be cut from one piece of paper, 
b Tabs will be provided for ease of assembly, 
c. The entire object will be cut out and taped together. 

3. Have the instructor evaluate the duct. Take the LAP test then proceed to 
LAP .02. 



PrincipaJ Author ($): Jere Wheatley 
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HINT: Remember, this duct is 

constructed of 3 separate 
parts. Each part to be 
a one piece pattern . 
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PERFORMANCE ACTIVITY: JiacHaiJJn^v^ 

OBJECTIVE : 

Using radial line development, the student will construct a funnel and a 
square grain spout. 

EVALUATION PROCEDURE : 

Instructor will examine each layout against a prepared key. No more than one error 
per object v/ill be allowed. 

RESOURCES : 

Basic Technical Drawing , pg. 352 (para. 17.15) 
Drafting Technology , pp. 260-261 
Mechanical Drawing , pg. 302 (para. 20.19) 
Exploring Drafting , pp. 150-154 (Unit 12) 

Basic Drafting Tools: (See Unit LEG) 
Drafting Furniture: (See Unit LEG) 

PROCEDURE: 

1. Read the above resource(s), 

2. Construct the funnel illustrated on page 2. 

a. Draw an orchonrrfphic view of the object to full scale. 

b. Use radial line d?velcrment as described on page 364 of B asic Technical 
Drawi ng ^nd ^ornniet^ the pattern. 

c. The pattern vnll develop as tvjo pieces. 

3. Construct the grain spout shown on page 2. 

a. Draw the orthographic views needed to full scale. 

b. Using radial line development, complete the pattern as described in 
Sas ic Technical Drawing . 

c. The pattern shoTild be in one piece, 

4. Have the instructor evaluate the completed layouts. 

5. Cut out the layouts and tape tfiem together. 

6. Turn in your construction to your instructor for evaluation. 
Principal Author<j): 

Jere Wheatley 
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PERFORMANCE ACTIV5TV: Jj3ie,]:5iLdJiD.3-lQJ2iJEla.ax^i^JicL.Raiind Pipe Joints 
OBJEC TIVE: 

Lay out and construct a round "T" stack intersecting a roof flange. 
E VALUATI Of^ PROCEOURE: 

Instructor will examine layout against a prepared key. No more than one error on 
each part will be allowed. 

RESOiJ_RCEJ: 

Basjc Techni cal Drawing ., pp. 341-344 (para. 17.1-17.3), pg. 35B (para. 17.25) 

'and pg. 363 (Tigure 17.33) 
Drafting Te chnology , pp. 238-239 and pg. 245 
Exploring Draft ing, pp. 150-159 (Unit 12) 

Basic Drafting Tools: (See Unit LEG) 
Drafting furniture: (See Unit LEG) 

PROCEDURE : 

1. Read the above resource(5). 

2. Construct the object illustrated on page 2. 

a. Draw the 3 orthographic views of the object to 1" = I'-O" scale. 

b. Use parallel line development as described in the resources. 

c. The pattern v/-i "i 1 be drawn as three pieces. 

3. Hav^. the completed layouts evaluated by the instructor. 

4. Cut out the layout and tape them together. 

5. Turn in your construction to your instructor for evaluation. 

6. Take the LAP test and proceed to LAP .04. 



Principal Author(s): Jere Wheatley 
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Studan!: 



PERFORiV^AMCE ACm'STV: .Deve1.C£nienl_b Y Trianqui atiQP . 

OBJECTIVE : 

Lay out and construct a rectangui ar-to-round duct transition piece. 
EVALUATION PROCEDUR E: 

Instpjctor will examine layout against a prepared key. No more than one error per 
object will be allowed. 

RESOURCES : 

Basic Technical Drawing , pg. 355 (para. 17.21) 
Engineering Drawing and Graphic Technology , pp. 335-339 

Basic Drafting Tools: (See Unit LEG) 
Drafting Furniture: (See Unit LEG) 

PROCEDURE : 

1. Read the above resource(s). 

2. Develop and lay out che transition piece shown on page 2, using the following steps. 

a. Oraw the 2 orthographic views to full scale. 

b. Use triangulation as described in the resources. 

c. Develop the pattern in one piece. 

3. Have the cc--:':z\.;^Ji layout evalucted. 

4. Cut out and tape the construction together. 

5. Turn in your construction to your instructor for evaluation. 

6. Take the LAP test and proceed to the performance test. 



Principal AuthorU): JereWheatley 
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Student: 



File Code: _79^gi JL 3 . 00 . Al-5 




OBJECTIVE : 

The student will lay out and construct a transition piece using triangulati 



TASK : 

The studenc will produce the transition piece illustrated for this performance 
test. 

ASS IGNMENT : 

The student will do the following: 

a. Develop the pattern in one piece. , i • ^ 

b. Assemble the pattern to make the object conform with the check list. 



CONDITIONS 



The drawing is to be completed in the drafting room, using the complete facilities. 
The student will not use the instructor or other students as resources. 



RESOURCES : 

As li sted in the I.KC; . 
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Student: 

Date: 



File Code: . 



79.Q1.13.0Q.A1-5 



Date Published: 



10/7/77 



PFRFORMANCE CHECKLIST : 



OVERALL PERFORMANCE: Satisfactory Unsatisfactory 



CRITERION 
Met Not Met 



OBJECTIVE 1: 






r- 

1 The entire object will be constructed and taped together _ 







Criterion: No parts missing _ , 


- - — 




OBJECTIVE 2: . _ 




2. The object is nc?at 




Criterion; No unnecessary folds, cut edges even, object clean 


! OBJECTIVE 3: 






f- 

3. All seams of tho <.bject join accurately 






Criterion: No gaps larger than 1/32'* - tapinq must be even 






OBJECTIVE 4: 






4. All dimensions of the object are to correct scale 


Criterion: All measurements within 1/32" _ 




OBJECTIVE 5: . 

1). ""'he prcjpor and correct nu?thod will bv usod t"^\^_J".^^>V_^''^Y ^^iit- 
rY-it-nrinn: T.ay out: [>cr instructions in Basic Technical 
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CRITERFON 
Met Not Met 



Drawing, 17.21, pg. 355 






OBJECTIVE 6: 






6 The drawing is completed within the specified time limit 






Criterion: Not to exceed 4 hours 












Student must meet criterion on 5 line items to obtain an 






overall .score of satisfactory. 







c. r ^ 79.01.13.00:82-2 
Stu^sftt: — File Code: 
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UNIT PRE/POST TEST: DEVELOPMENTS AMD INTERSECTIONS 

1. Which of the foUov/ing is not a development method? 

a. parallel line c. radial line 

b. perpendicular line d. triangul ation 

2. In developments, each line length on the pattern is: 

a. taken from the top and front view. 

b. taken from the top and R.S. view. 

c. half size 

d. true length 

3. An object which has it's surfaces parallel to an axis is a regular prism. Which method 
is used to develop a prism? 

a. parallel line c. radial line 

b. perpendicular line d. triangul ation 

4. A regular polyhedron (prism, pyramid, cone, etc.) which has one end cut off is said to be; 

a. shortened c. truncated 

b. intersected d. irregular 

5. A regular polyhedron whose sides meet at a common vertex is developed by: 

a. parallel line c. radial line 

b. perpendicular line d. triangul ation 

6. A fitting that makes a change from one size or shape to another is called: 

a. an adjuslor c. a development _ 

b. an intersector d. a transition piece 

7. A drawing of all surfaces of an object to make a pattern is called: 

a. developments c. full scale drawing 

b. auxiliary drawing d. surface drawing 

8. Some objects are irregular polyhedrons which must be developed using: 

a. parallel line c. radial line 

b. perpendicular line d. triangul ation 
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UNIT PRE/POST TEST ANSWER KEY: DEVELOPMENTS AND INTERSECTIONS 



1. 


B 


2. 


D 


3. 


A 


4. 


C 


5. 


C 


6. 


D 


1. 


A 


8. 


D 


9. 


A 


10. 


B 
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UNIT PERFORMANCE TEST: DEVELOPMENTS 



OBJECTIVES : 

1. The student will lay out and construct an object using parallel lines. 

2. The student will lay out and construct an object using radial lines. 

3. The student will layout and construct an object using triangulation . 

TASK : 

The student will produce the objects illustrated for this performance test. 
ASSIGNMENT : 

The student will do the following: 

a. Develop the pattern of each object. , i . * 

b. Assemble the pattern to make the object conform with the check list. 

CONDITIONS : 

The drawing is to be completed in the drafting room, using the complete facil ities,. 
The student will not use the instructor or other students as resources. 

RESOURCES : 

As 1 i s-:9d in the LEG. 
ASSIGNED TASK : 

To develop the 3 assigned objects illustrated to meet the criterion on the 
check 1 ist. 

PROCEDURE : 

Use the previous LAPs and the resources as a procedural guide. 



4^8 




OVERALL PERFORMANCE: 



PERFORMANCE CHECKLIST: 
Satisfactory Unsatisfactory 



CRITERION 

Not Met 



OBJECTIVE 1: 






1 Tu^ ^ui'rt^-i- ^^nv^oH Ku nar;^npl 1 in^ dPveloDment is complete. 

1 . Tn8 0 D.IGC U TO nnSu Uy paiallci line uc:vciv/j-'Hi^-nv- »»j v^w.-.f-^ 






o Tu^ -pnv»mciri K\/ rflHiAl linp dpvGl oDment is complete. 






o TU^ />u-?^/^f ■Prwvmcirl K\y t r "1 ;^ n Oil 1 t 1 0 H 1*^ COmolete. 
1 ne ODjeCL TOnneQ uy ur laiiyu « au lun v*v-nii^ » ^- . 






CRITERIUN: NO parts mtssing. 






OBJECTIVi: c: 






4 The three oDjects are to LurrciUL ^^^^aic. 






CRlTERiUNr All measureinenui> wiliihi l/^l. . 






OBiiECTIVE 3: 






5. The three oDjecis are neat. 






r^nT-rrnTHM. M#-x • irv*-i£i r o c ca w -fnlriQ Put pHoPS eVGll* ObieCtS Cleafl 

CRITERIUN. !iO unnecessary Tuiub» '-ul cuyco even, yju^^^^^^ 






un'th nn pyfrfl linps and smudaes. 






OBJECTIVE 4: 






R Tho <-hy>QP nhiprt'^ are formed by the proper methods. 






CRITERION: Methods specified in "Basic Technical Drawing" 






OBJECTIVE 5: 






7. Obiects completed within specified time. 






CRITERION: Not to exceed 4 hours. 
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UNIT: WORKING DRAWINGS 

RATIONALE: 



It 1s the lot of the draftsman to draw the worMng d.awlngs^f^^^^^^^ "tSrob^ecf to' be" 

JJrd^crdr^^T^h.f ir^oLn^J ^rlslTJ^TTsZZ. fo Jc„„on to an. company. 



PREREQUISITES : 

Unit: 79.01.13 -- Intersections and Developments 



OBJECTIVES : 

Prepare a set of working drawings that would enable a machinist or craftsman to make the ob.lect 
Identifv terms and definitions used with working drawings. 
IdeSJlfJ purpose and characteristics of various working drawings. 



RESOURCES : 

Printed Material s 



I Basic Technical Drawing. Spencer and Drydon Macmillan Company, New York. 
I C atalog col lectl orLTB^l ding Trades and Supplies; Eleventh Edition, McGraw- 

Engineering Dr ^^il^ q and Graphic Techno locDi. French and Vierck, 

I Hill Book Company, New York. uphc^tPr Division McGraw-Hill Book Company, New York, 

^l^c^:^e:^^^V:%encer and Hil 1 , Macmi 11 an Company, 

IDesiqn'^°D?aftinq, Hanes Earlp. Addi son-Wesley , New York 
jrin oineerin q Standi, cs ,, General Motor s Engineering Staff. 

H Equi pment 

■ Basic Drafting Tools: See Course LEG 
Blue/Black line printer 
Cutter, paper (24" or larger) 

Drafting Furniture: stool^, drafting ^^.^^ .^-square, parallel rule and/or drafting machine). 



PrifwrfpaJ Author<8): S. Vosen, J. Wheatley, C. Hetterling 
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GENERAL INSTRUCTIONS : 

This unit consists of four Learning Activity Packages (LAPs). Each LAP will provide 
specific information for completion of a learning activity. 

The general procedure for this unit is as follows: 

1) Read the first assigned Learning Activity Package (LAP). 

2) Begin and complete the first assigned LAP. 

3) Proceed to and complete each of the remaining LAPs in the unit. 

4) Take the unit tests as described in the Unit LEG "Evaluation Procedures . 



PERFORMANCE ACTIVITIES : 

.01 Design Considerations 
.02 Detail Drawings 
.03 Detailed Assembly Drawings 
.04 Exploded View Drawings 



EVALUATION PROCEDURE : 
When post testing: 

1. The student takes a multiple-choice post test and turns it in for correction. 

2 The student takes a Unit Performance Test. Successful unit complation is 
meeting the listed criteria for the Performance Test. 

FOLLOW-THROUGH : 

The Unit Performance Test is a set of working drawings. Copies of these may be kept 
by you as examples of your work. 

Begin the first ?.5sigr.e'i LAP in this unit and each LAP will be checked according to 
the Performance Test criterion. 
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DRAFTING PORTFOLIO: WORLD OF WORK 



Naturally, resume's and letters of application are essential for interviews. How- 
ever, in the drafting field, a portfolio of your work may be the final determination 
on the decision to hire. You will need to present samples of your work showing the 
different techniques and applications. Listed below are the drawings most likely 
to show these. Present the one or two prints which apply most nearly to the job 
to the interviewer. 



Unit 05 
Unit 05 

Unit 11 
Unit 12 

Unit 14 



— 3 prints 

— 5 prints 

-- 1 print 

— 4 prints 

__ 3-4 prints 



ink on veil urn 

lead on vellum 
(free-hand lettering) 

ink on mylar 

ink on mylar 
(LeRoy lettering) 

ink and lead on mylar 



When you complete the course, you will have an original and one print of each drawing 
listed. In addition, you wil^ make a Tuf-Tex original copy of the drawings in Unit 14. 
This Tur-Tex will be kept on file here at FTC. 
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HOW TO BIND YOUR DRAWINGS: 



1. Cut a strip of white paper (used blueprint paper works nicely) that is 2h" 
wide and as long as the left hand edge of your drawing blueprints. You will 
bind this edge. 

2. Fold the h" edge of the strip of paper in -- towards the center. 




FOLD LIA/El 



3. Fold the 1" section at the center, with h" edges folded inward. 



s 



4 



T 



FOLD Hfc«E 
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(Supplement) 



4. Place folded binding over even edges of left side of blueprints. Staple the 
binding in several locations to secure drawings. 
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Student: 
Date: 



File Code: 79-01 >14.0Q> A2-2 

(.01^.06) 
Date Published: 6/21/74 




UNIT/LAP PRETEST: WORKING^ DRAWINGS 



1 . A drawing for use in prcxiuction should contain; 

a. at least one auxiliary view. 

b. top, front, and side views always. 

c. as nnany section views as possible* 

, d. only those, views needed for clear and complete shape description, 

2. A drawing showing how all the parts fit togetrier Is caUed: 

a. a design layout. 

b* a connplete drawing. 

c. a detail drawing. 

d. an assennbly drawing. 

3. Drawings that are line-shaded, lettered in script, and protect a 
nnanufacturer are called: 

a. security drawings. 

b. patent drawings. 

c. detail drawings. 

d. old-style drawings. 

4. The number of details usually drawn on each sheet Is: 

a. four. 

b . one . 

c . ^t ' Ct^st five . 

d. as nnany as will fit on the sheet. 

5. An assembled machine or structure Is shown on: 

a^ an assembly drawing. 

b. a detail drawing. 

c. a staff section, 

d. a bill of materials. 
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(.01-. 06) 



6. Detailed drawings and assennbly drawings are included in: 

a. a set of working drawings. 

b. a work flow diagram. 

c. a set of director drawings. 

d. all drawings nnade with a computer plotter. 

7. On an assembly drawing, dimensions are: 

a. drawn in isometric. 

b. always drawn. 

c. not drawn, as a rule. 

d. drawn in orthographic. 

8. A working-drawing assembly is: 

a. separate detail and assembly drawings. 

b. a combined detail and assembly drawing. 

c. the assembly drawing from a set of working drawings. 

d. the complete set of working drawings. 

9. A drawing used to give a general idea of the exterior shape of a machine 
or structure is called: 

a. an outline assembly drawing. 

b. a bill of materials. 

c. an auxiliary view. 

d. a detail drawing. 

10. A title is drawn on: 

a. every sketch and drawing. 

b. drawings but not sketches. 

c. working drawings only. 

d. section views. 
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UNIT/LAP PRETEST ANSWER KEY: WORKING DRAWINGS 



1 . D 

2. D 

3. B 

4. D 

5. A 

6. A 

7. C 

8. B 

9. A 
10. A 
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File Cods: 



„ 11-17-78 



Vmifm Learning Activity Package 



Studint: 

Oita: . — 

PERFORMANCE ACTIVITY: Design Considerations 

OBJECTIVES : 

To identify several areas of consideration when planning a working drawing. To familiarize 
the student with the design process. 

EVALUATION PROCEDURE : 

Correctly answer at least 8 out of 10 items on a multiple choice LAP test that measures 
achievement of the objective for this LAP. The instructor will review the students out- 
line on the assigned problem and evaluate the results with the student. 

RESOURCES : 

Basic Technical Drawing — Chapter 15. 
Technical Drawing ~ Chapter 14. 

Engineering Drawing and Graphic Tech . — Chapters 14 and d3. 
Design Drafting , Chapters 6 and 14. 
Mechanical Drawing , Chapter 13. 

PROCEDURE : 

1. Read the above resource(s). 

2. Do a design evaluation of the lead pointer in your kit. 

a. List the functions it should provide. _ 
b List the advantages and disadvantages of the present design, 
c" Make a free-hand sketch of an improvement or change in the present design. 
3 Decide what informatio-. is necessary to make a set of working drawings. 
(List the work" j drawinns nee'lecl a.-.d what would be placed on each;. 
NOTE: ^^,e above work will be done in lead on white size "A" drawing pa^er. Use . 
your best free-hand lettering style. 

4. Review your work with your instructor. 

5. Take the LAP test and proceed to the next LAP. 



Principal Authw(»): Je^e Wheatley 

id AGO 
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Data Publithid: 

Revised: 8-13-79 



Prognm Learning Activity Package 



PERFORMANCE ACTIVITY: 



Studsnt: 
Data. _ 

Detail Drawings ^ 



OBJECTIVE : 

Identify the characteristics and purpose of detail drawings. Prepare detail drawings. 
EVALUATION PROCEDURE :' 

Correctly answer at least 8 out of 10 items on a multiple-choice unit test that measures 
achievement of the objective for this LAP and the other LAPs for this unit. 

The instructor will examine the student's drawing for completeness line work dimen- 
sioning, lettering and accuracy using the Unit Performance Test Criterion Checklist. 

RESOURCES : 

Basic Technical Drawing , Chapter 14 and 15. 
Mechanical Drawing , Chapter 13. 

Technical Dr awing Chapters 10. 13, 14 and Appendix. 

Engineering Draw ing and Graphic Tech. , Chapters 14, 15, 23, and Appendix. 
GM Standards , areas as needed. 

PROCEDURE : 

1. Read the above resource(s). 

2. Chose an object 'rox those shown in Chapter 15 of Basic Technical Drawing. 

3. Begin a preliminary of the detail drawing(s) in pencil. 

4. Neatly arrange each drawing on one or more sheets of size R or C drawing paper. 

5. Completely ink and dimension the drawings on mylar. 

6. Make one blueprint copy of each completed ink drawing and submit it to the in- 
structor for his critique. 

7. Take the LAP test and procede to the next LAP. 



Principal AuthorU): S. Vosen, J. Wheatley, C. Wetterling 
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Learning Activity Package 



Dttt Publl«h«d: 

Revised : 



11-17-78 



8-13-79 



Studant: 



Data: 



PERFORMANCE ACTIVITY: 



Unit (Detail) Assembly Drawings 



OBJECTIVE : 

Identify the characteristics and purpose of unit (Detail) assembly drawings. Prepare 
a unit assembly drawing. 

EVALUATION PROCEDURE : 

Correctly answer at least 8 out of 10 items on a multiple-choice unit test that measures 
achievement of the objective for this LAP and the other LAPs for this unit. 

The instructor will examine the student's drawing for completeness, line work, dimen- 
sioning, lettering and accuracy using the Unit Performance Test Criterion Checklist. 

RESOURCES : 

Basic Technical Drawing — Chapter 15. 
Mechanical Drawing Chapter 13. 
Technical Draw ing Chapter 14. 
GM Standards as needed. 
ED and GT Chapter 23. 

PROCEDURE : 

1. Read the above resGurcc(s). 

2. Begin a nreliminary of the unit (Detail) assembly drawing(s) in pencil 

3. Prepare a bill of materials. 

4. Completely ink the drawing on mylar. 

5. Make one blueprint copy and give it to the instructor for his critique. 

6. Take LAP test and procecij to the next LAP. 



Principd AuthorU): S. Vosen , J. Wheatlev, C. Wetterling 
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File Codt: _ 



Oatt Publishad: 



Progntm Learning Activity Package 



Stwsant: 
Ottt: _ 

. Exploded View Drawings 



PERFORMANCE ACTIVITY 

OBJECTIVE : 

Identify the characteristics and purpose of exploded view drawings. Prepare an exploded 
view drawing. 

EVALUATION PROCEDURE : 

Correctly answer at least 8 out of 10 items on a multiple-choice unit test that measures 
achievement of the objective for this LAP and the other LAPs for this unit. 

The instructor will examine the student's drawing for compl eteness . 1 i ne work dimen- 
sioning, lettering and accuracy using the Unit Performance Test Criterion Checklist. 

RESOURCES : 

Basic Technical Drawing -- Chapter 15. 

Mechanical Drawing -- Chapter 13. 

Technical Drawing — Chapter 14. 

ED & GT — Chapter 23. 

Design Drafting Chapter 18. 

PROCEDURE : 

1. Read the above re<^ourcevs) . 

2. Begin a preliminary of the exploded view drawing(s) in pencil. Use Isometric 
representation . 

3. Properly arrange all parts and proceed to make an ink drawing on mylar. 

4. Make one blueprint copy and give it to the instri'ctor for his critique. 

5. Take LAP test and you have it made ! 



Principle AuthcfU): S. Vosen, J. Wheatley. C. Wetterling 



Student: FilaCoria: 79.01,14.00. B2-2 

(.01-. 06) 

Date; : Date Published: 6/21/74 



UNIT/LAP POST TEST: WORKING DRAWINGS 

1 . Working drawings of individual parts are referred to as: 

a. separate drawings. 

b. detail drawings. 

c. individual drawings. 

d. piece drawings. 

2. A bill of materials is: 

a. how nauch you e ve for the nnaterials. 

b. a parts list. 

c. not used with working drawings. 

d. like any monthly bill. 

3. An assembled machine or structure is shown on- 

a. an assembly drawing. 

b. a detail drawing. 

c. a staff section. 

d. a bill of materials. 

4. The purpose of an assembly drawing is: 

a. to describe the shape of individual parts. 

b. to show how parts fit together and suggest the function of the 
'^ntir^ unit. 

c. to snow standard details. 

d. to provide a bill of materials. 

5. On an assembly drawing, hidden lines are: 

a. left out completely. 

b. used as needed for clarity. 

c. always drawn- 

d. drawn as solid lines. 
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6. On an assembly drawing, dinnensions are: 

a. drawn in isometric. 

b. always drawn. 

c. not drawn, as a rule. 

d. drawn in orthographic. 

7. A working-drawing assembly is: 

a. separate detail and assembly drawings. 

b. a combined detail and assembly drawing. 

c. the assembly drawing from a set of working drawings. 

d. the complete set of working drawings. 

8. All necessary information not given directly on a drawing with 
dimensions and notes is shown in: 

a. the parts list. 

b. the assembly drawing. 

c . the section view . 

d. the title and record strip. 

9 . A drawing used to give a general idea of the exterior shape of a 
machine or structure is called: 

a. an outline assembly drawing. 

b. a bill of materials. 

c. an auxiliary view. 

d . a detail drawing . 

10. All th<=^ .reformation neces-^ary to make something is given in: 

a. a working drawing . 

b. an assembly drawing. 

c. an auxiliary drawing. 

d. a sectional drawing. 
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C 
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D 
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UNIT PERFORMANCE TEST: WORKING DRAWING 



OBJECTIVE : 

The student should be abla to make a working drawing which completely describes the 
object and complete it in an assigned period of time. 



TASKS: 

1. Given a sketch of the object, the student will provide the required orthographic 

2 Given"a* sketch of the object, the student will provide the required isometric drawing. 

3. Given an object, the student will provide the required isometric sketch and ortho- 
graphic sketches with dimensions. 

4. Given a representation of an object, the student will provide a Diazo print of the 
required orthographic drawing. 



ASSIGNMENTS : 

1. See page 2. 

2. See page 4. 

3. See page 6. 

4. See page 6. 



CONDITIONS : 

The drawings will be completed in th^, drafting area using the complete facili 
The instructor and other students may not be used as resources. 

RESOURCES : 

As lis+ad ;.i the Course LEG. 
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ASSIGNMENT : 

Using the isometric sketch shown below, draw the 
on a Size "A" sheet of drawing paper. No border 
liminary drawing. This drawing has a time limit 
before starting and at the end of the 1/2 hour. 



required orthographic views in lead 
or title block needed as this is a pre- 
of 1/2 hour. Check with your instructor 
(Draw 1/2 size) 
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Student: 

Date: 



Fits Code: . 



79.01.14.00 



Date Published: 



2-26-79 



Pr.RFORMANCE CHECKLIST: ASSIGNMENT I - WORKING DRAWINGS 



OVERALL PERFORMANCE: Satisfactory 



Unsatisfactory 



CRITERION 
Met Not Met 



Objective 1: Entire object is drawn in all 3 views (criterion 



No 1 ines missing) 



Objective 2: Drawing is clean and neat (c riterion - ASA 



standards - Technical Drawing, pages 12 and 22). 



Objective 3: Drawing is ac curate to given dimensions (criteri- 
on: + 1/64" and + 1°. 



Objective 4: Hidden and center lines are neat, properly 



drawn, and of appropriate contrast (criterion ASA standards - 



Technical Drawing, page 20). 



Objective 5: Drawing completed in specified time (criterion: 



Not to exceed 1/2 hour) . 



sVudent must meet 4 out of 5 criterion to perform satisfactorily 
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ASSIGNMENT 2 : 

Using the orthographic sketch shown ^elow draw an ^so.etric vi 

on a Size "A" sheet of drawing paper. No border or ^ij^^ °;°^''cSeck with your instructor 
liminary drawing. This drawing has a tiine limit of 1/2 hour. Check witn you 
before starting and at the end of the 1/2 hour. 
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PF.RFORMANCE CHECKLIST: ASSIGNMENT 2: WORKING DRAWINGS 



OVERALL PERFORMANCE: Satisfactory Unsatisfactory _ 



CRITERION 
Met Not Met 



Objectives : 


_ 




1. Entire object drawn, (criterion: no missing lines) 






.r. ^ 


2. Proper isometric techniques used, (criterion: articles 




169 and 170; Handbook of Drafting Rules) 


— 


^- 


3. Drawing is clean and neat, (criterion: ASA Standards — 






Technical Drawing pages 12 and 22). 






4. Drawing is accurate to given dimensions, (criterion: ^ 






1/64" - 1°). 






5. Drawing completed in specified time, (criterion: not to 






exceed 1/2 hour). 


















Student must meet 4 out of 5 criterion to complete satisfactori^ 


ly. 


t 










1 
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ASSIGNMENT 3 ; 

Using the object provided by the instructor, take the necessary measurements and 
skeUh the orthographic views with dimensions, then make an isometric sketch. The 
sketches will be done in lead on a size B sheet of drawing paper. No border or title 
b^ock needed These drawings have a time limit of one (1) hour. Check with your 
instructor before starting and at the end of the hour. 



ASSIGNMENT 4 : 

ll«;ina the caliber drawing shown below, draw the orthographic views of the object in 
ink on size B vellum Use the accepted border and title block. Make a ^lazo pnnt, 
This print has a time limit of two {?.) hours. Check with your instructor before 
starting and at the end of two {Z) hours. 




CAST ALUMINUM 
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PERFORMANCE CHECKLIST: ASSIGNMENT 3: WORKING DRAWINGS 



OVERALL PERFORMANCE: Satisfactory Unsatisfactory 



CRITERION 
Met Not Met 



Objectives : 







1. Entire object is sketched in both instances (criterion: No 






missing lines). 







2. Sketches are clean and neat (criterion: Para 5-1, Tech. Dwg. 


) 




3. Sketches are correctly proportioned (criterion: Paragraphs 






5-4 and 5-10; Technical Drawings). 






4. Isometric sketches are made with proper techniques (criterion 


: 




Paragraphs 5-12 and 5-13; Technical Drawings). 






5. Orthographic sketches are made with proper techniques. 






(criterion: Paragraph 5-18; Technical Drawings). 






6. All necessary dimensions are shown on the orthographic sketcf 






(criterion: Chapter 3, Handbook of Drafting Rules). 
7. Drawing will be completed in specified time. (Criterion^ 




Not to exceed 1 hour). 






Student must meet 5 out of 7 criterion to complete satisfactori 
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Studant: 

Date: 




File Cods: 
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Date Published: 



PERFORMANCE CHECKLIST: ASSIGNMENT 4; WORKING DRAWINGS 



OVERALL PERFORMANCE: Satisfactory Unsatisfactory 



CRITERION 
Met Not Met 



Objectives : 


1 

1 




1. Entire object drawn in all views (criterion: No missing 







1 ines) . 








2. Drawing is centered (criterion: ASA Standards -- Technical 







Drawings, page 167). 






3. Drawings are accurate to given dimensions (criterion ^ 1/64" 






and t 1°)- 






4. Oiazo print is cle?r- and neat. (Criterion: All lines visibl 


e 




and little or no background print). 






5. Drawing is inked correctly (criterion: border and title 






block to assigned format; object lines #1 pen, hidden lines 






§0 pen; center lines HOO pen). 






6. All lines are properly drawn (criterion: ACA Standards -- 




Technical Drawing, page 20). 






7. Drawing and print will be completed in specified time. 






(Criterion: Not to exceed 2 hours). 







student mi-A meet 5 our of 7 criterion *o complete satisfactorily. 
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